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WHEN STANAVO FLIES 


Five transcontinental flights, a 6000 mile tour of Europe, a 
record trip from New York to Buenos Aires, visits to every 
important airport in the United States and South America 
— these "high spots" the astonishing record of the famous 
Stanavo "Flying Trade Mark," the Lockheed Vega ship of 
the Stanavo Specification Board, Inc. 

When this great eagle flies. Eclipse Aviation Products func- 
tion smoothly, surely. 

In Northern cold and tropic heat; through snow, sleet, torren- 
tial rain; over the Rockies, Alps, Apennines, Andes; over land 
and ocean — always the Eclipse Starter and Eclipse Generator 
have performed as expected, have proved their reliability. 


ECLIPSE AVIATION CORPORATION 

East Orange, N. J. (Subsidiary of Bandit Aviation Corporation) 
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IRVIN 


--the World Does! 


THE PILOT CHUTE 


500 


— product of IRVIN Engineering, pioneered by 
IRVIN research, is just one of the outstanding con- 
tributions to aerial life-saving that has made IRVIN'S 
unapproachable record of more than 500 lives rescued in 
mid-air. That has given flying the sureness of safety even 
n the direst of unforseen emergencies. 

Every IRVIN Air Chute comes from this same distin- 
guished lineage. Into it is built the far more than a decade of 
this world-wide flying and life-saving experience. Back of it 
is the engineering and inventive skill of a group of pioneers in 
parachute development devoting their efforts exclusively to pro- 
ducing the safest parachute possible to build. 

Thus has IRVIN become the Standard Life-Saving Equip- 
for the Air Forces of the United States, Great Britain and 
28 other governments. 

Trust IRVIN— the World Does! 


IRVING AIR CHUTE CO., Inc. V 
\Wty 


372 Pearl St., Buffalo, N. Y. 

WEST COAST Factory and Office: 15C 
CANADIAN Factory: ! 
BRITISH Factory: Letchwor 


AIR CHUTES 

''The Life-Preserver of the Air” 


This time, it's Australia. 

Here the camera has caught Lieut. 
Reece of the Royal Australian Air 
Force — a split second — after he has 
pulled the rip cord of his "IRVIN,” over 
the Melbourne Aerodrome. 

Note the pilot chute. How — instantly 
— it has sprung to action. How- — instantly 
— it holds the apex of the main Chute out 
into the line of flight, as Lieut. Reece moves 
away from the ship he has just left, thus abso- 
lutely assuring the proper deployment of the 
canopy. 

In another instant — the canopy will be fully 
inflated. Lieut. Reece will be floating gently — safely 
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^Oyiaj^wtic. 


T HE many amazing things 
that Autogiros are do- 
ing almost daily should no 
longer be appraised as 
“stunts” — they are practi- 
cal examples of useful applications of the Auto- 
giro beyond the limitations of previous aircraft. 
When an Autogiro landed and took off from the 
lawn of the White House it was sensational only 
because it was the White House. Many Autogiros 
make practical use of the lawns of many estates. 
When two Autogiros land and take off from a city 
street on the Philadelphia waterfront, it is heralded 
as a “stunt” only because it is the first time a sea 
captain has been able to use an aircraft to transport 
The Autogiro Company of America is an engineering and licensing organ- 
United States. Manufacturing companies of high standing will be 

ecring staff. . . . Present licensees are : Buhl Aircraft Company, St. Clair, 
Mich. . . . Kellett Aircraft Corp., Philadelphia, Pa. . . . Pitcairn Aircraft, 
Inc., Willow Grove, Pa. . . . F. W. Stcere Company, Bar Building, 
White Plains, N. Y. 

AUTOGIRO COMPANY OF AMERICA » •* •> l 



him to his pier. But actually it was a practical dem- 
onstration of the feasibility (with adequate pro- 
visions) of using Autogiros to land passengers 
almost at the gangplank of an ocean liner. 

When another Autogiro recently landed on a New 
York pier to meet Juan de la Cierva, its inventor, 
upon his arrival from Europe, and took off again 
with him for Philadelphia, it was merely another 
demonstration of the ability of the Autogiro to 
directly link air and water transportation. 

Those who are responsible for the success of the 
Autogiro, value public interest in these demonstra- 
tions only as it is translated into an understanding 
of how vastly the Autogiro extends the practical 
usefulness of air transportation. 
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D EMA\DED . . . FOB HKKs HAVE K\{l«\ 

DEPENDABILITY 



w 111:111: n iti oini wri takes niEiKiiEAn: ovi:n phice 


DEPEND ABILITY... the dominant thought 
in aviation. Nothing takes its place. This 
is true of every piece of equipment . . . and 
that most certainly means bearings. Year 
after year, §£C§£F Bearings have been meet- 
ing this all-important requirement 
without any alibis. It is this assur- 
t ance of known reliability that 
„ accounts for the use of seven SBDSEF 
0 Ball Bearings on the Curtis Control- 
. lable Pitch Propeller. 


n the 


r, SDSiF Ball Beari 
iggedness and smooth r 





Every hour ii 
prove their 1 

maintained as gfiCSF's show no wear . . . 
o adjustments. And above all there 
is that feeling of utmost confidence 
...SBDSlF's won’t let you down. 
No wonder SCSSP" Performance 
Takes Preference Over Price 
with leaders : 


dus 


SKF INDUSTRIES, INC., 40 EAST 34th STREET, Nli\ 


SKF 

Hall and Holler Hearings 
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When 

arger P lanes F ly • • • 

AIR transportation has already established a tradition and a record. 

We are able now to deal \yith something more tangible than 
prophecy. We know that when a plane takes off, it is going some- 
where, usually with paying passengers or valuable cargo, guided along 
its way by professional operators and scientific equipment. It figures in 
important statistics both as an industry and as an accepted means of 
dependable rapid transportation. 

Where does aviation go from this point? 

In all probability it will continue as it is going now, simply extend- 
ing its range, improving its material, becoming more efficient in all its 
activities to meet the needs of a world that looks to it seriously to solve 
many modern problems. Its chief advance will be in dimension. Larger 
planes will have to be built to accommodate larger numbers of travelers 
at lower cost for transportation. Larger planes must mean greater me- 
chanical efficiency and lower proportionate operating costs. 

The great success of the Ford tri-motored, all-metal plane, which 
pioneered the airways, plainly indicates the future Ford. Larger Ford 
planes will soon lead the way. 


FORD 


MOTOR 


COMPANY 




A number of points 

are here covered for 

the first time — some of them, we believe. 

for the first time in the history of 

American aeronautics. The problem of 

preparing such a compilation grows 

varied and scattered, but the usefulness 
of the result ought also to be steadily 
increasing. It is possible to learn a 
great deal by a comparison with the 
record of past years that could not pos- 
sibly be drawn from any single study, 
however complete. 

There are a few features to which we 
want to invite special attention, because 
of our conviction that they deserve it. 
and that the information set forth and 
the conclusions drawn are of immediate 
importance and immediate use to the 
operators and manufacturers of aircraft 
in making their current decisions. 

Thus, for example, the studies of 
density of passenger traffic and of fre- 
quency on air transport lines, particu- 
larly the former. They appear on pages 
104 and 105. A glance at the maps 
will show where centers of gravity of 
public interest lie, and how successful 
the policies of the various operators 
have been in developing public pat- 
ronage. 

Of great interest to transport oper- 
ators, also, is the analysis of govern- 
mental expenditures on civil aviation 
and the relation to the development of 


the figures 


traffic in all the leading air powers of 
the world, printed on page 136. 

Builders of planes for military use, 
government officials, and the plain citi- 
zen interested in the development of 
military aviation will find on page 134 
what we believe is the most complete 
tabulation recently published in English 
of the military and naval activities of 
all the countries of the world. 

For manufacturers for commercial ac- 
count, and for distributors, dealers and 
operators of flying services we set forth 
on page 125 an examination, based on 
three successive years of close analysis 
of all licensed aircraft, into the vexed 
question of average life and of rate of 
replacement of machines in various 
classes of service. It is supplemented 
by a study, the first of its kind, of the 
classification of airplane owners and of 
the types of craft that each group has 
favored. That appears on page 126. 

After pointing with a modest degree 
of pride to a few of the high spots of 
the issue, there remain two obligations — 
to make grateful acknowledgment of 
assistance and to confess the virtual cer- 
tainty of occasional errors — we hope 
minor ones. The first obligation is a 
very pleasant one, indeed. As usual, 
our principal debt is to the Department 
of Commerce and the Aeronautical 
Chamber of Commerce. The Aeronau- 


tics Branch, the Aeronautical Trade 
Division of the Bureau of Foreign and 
Domestic Commerce, and the Chamber 
of Commerce have all been helpful in 
the extreme. They have been generous 

posal, that we might make our own 
analyses. We are equally appreciative 
of the assistance of the National Ad- 
visory Committee for Aeronautics, the 
Army Air Corps, the Naval Bureau of 
Aeronautics, and a number of other 
government departments and offices — 
of the unstinting cooperation of the 
Canadian Director of Civil Aviation 
and of the information furnished in di- 
rect correspondence by some twenty 
foreign governments — of the efforts or 
some 700 airport managers and flying 
service operators in the United States 

about their own activides^The' work 
could not have been done without every- 
one’s help. We hope that those who 
have helped will find the results of 
enough interest to justify the trouble 
that they have taken. 

It is impossible to hope that so ex- 
tensive a compilation, necessarily made 
under great pressure of time, will be 
entirely free from error. In past years 
we have been fortunate in avoiding 
errors having any important effect upon 
the conclusions, and we hope that we 
shall be equally fortunate this time. We 
shall greatly appreciate it if any reader 
will bring to our attention any slips that 
he discovers, and we shall be glad to 
correct in succeeding issues of Aviation 
any that seem to be of significance. 
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Air transport 

How does it progress? And ivhere most rapidly? 



T HE year just passed has shown no 
very extraordinary changes in the 
air transport figures. Passenger mile- 
age increased some 20 per cent, the first 
year since 1925 in which it has failed 
to double the previous year’s record. 
Obviously, no such rate of progression 
as that could have continued for long. 
Airplane mileage made a slightly larger 
increase, the average number of pas- 
sengers in all transport flights as a 
whole (including those on which no 

tween two and one-half and three. The 
number of passengers carried increased 
by 19 per cent. The average haul per 
passenger was therefore almost exactly 
the same as in 1930. 

There are no official statistics in the 
United States which give an accurate 
basis for the calculation of the ton- 
mileage of mail and express. Even an 
approximation is better than no figures 
on that point, however, and an approxi- 
mation has been secured by estimating 
the average distance traveled by the 
average piece of mail on each mail route 
in each of the past five years, figuring 
the ton-mileage for each one, and sum- 
ming up to get a total. It appears that 
in the aggregate the ton-mileage repre- 
sented by passenger traffic is about 78 
per cent of the total of transport busi- 

1927. For demanding 78 per cent of 
the service, however, passengers in the 
aggregate furnished the transport lines 
with only about 21 per cent of their 
income. Roughly speaking, passenger 
traffic in 1932 was compensated for at 
65 cents a ton-mile, mail traffic at $8 
a ton-mile. 



As usual, most of the increase in mile- 
age was made during the summer 
months, and there was a slight seasonal 
drop in mileage scheduled daily during 
the winter. Contrary to what is per- 
haps a general supposition, the propor- 
tion of transport flying represented by 
mail operations did not decrease during 
the year, but remained almost exactly 
constant at .66. The nature of the non- 
mail mileage, however, changed consid- 
erably. More independents came into 
the field, and their coming was to some 
extent compensated for by the abandon- 
ment by some of the mail contractors of 
certain non-mail-carrying schedules. The 
line of division between mail-carrying 
and non-mail-carrying operators was 
more sharply drawn. 

The American-flag mileage outside 
the United States appears on the chart 
as having been almost constant for 



eighteen months. Operations are. how- 
ever, much more concentrated and car- 
ried on with more regularity now than 
in the summer of 1930. The mileage 
actually flown in accordance with 
schedule has probably increased at least 

Passenger airlines in the United 
States are still on a one-trip-a-day-basis 
in most cases, as the map at the top of 
page 105 graphically reminds us. With 
a service so infrequent as that, only a 
smattering of the passengers can be 
caught, those whose desires and other 
obligations happen to coincide with the 
airline's schedule. There are only about 
5,500 miles in the United States over 
which more than two round trips per 
day are offered for passengers. Really 
high frequency is confined to some 1.200 
miles of route, well scattered over the 
country. 

There is much less to complain of in 
respect of air mail frequency (mapped 
on page 104). It is hardly possible 
to secure better than over-night service 
on letters in any event, and two or three 
schedules a day are generally enough 
to give a close approximation to the 
best mail service that could be hoped for 
under any conditions. 

Roughly speaking, three schedules a 
day are as good for mail as six or eight 
are for passenger service over a short 
route. It is of course natural that the 
air mail map should show a better bal- 

justment, than the passenger layout, 
since the mail lines arc all under the 
central control of the Post Office De- 
partment and can be planned as a whole. 
Most of the first-class trunk lines now 
have at least two schedules a day, and 
many of them have three. 

Passengers per route 

O N the lower part of page 105 gen- 
eral is what is believed to be the 
first analysis of volume of air passenger 
traffic that has ever been prepared in 
graphical form for the United States. 
It has necessarily been based only on 
the first six months of 1931, the returns 
for the last half not yet being available, 
but a map for the whole year would show 
no great changes except for considerable 
increases in density of traffic between 
Cleveland, Detroit, and Chicago, and 
between Los Angeles and San Francisco. 



miles, rather than that of total pas- 
sengers, has been used as a basis of cal- 
culation, and the only remaining error 
is in the assumption that on T.&W.A., 
for example, there are just as many 
passengers in the aggregate on the 
stretch between Kingman and Albu- 
querque as between St. Louis and Col- 
umbus. While some error is involved 
in such an assumption, it is not believed 
that it is very serious, or that it is at 
all appreciable except in a few cases. 
No doubt other errors have crept in at 
some points. The special value of such 

numerical interpretation, but in that it 
permits the gaining of a general idea 
of the general mass of traffic and shows 
which territories are being best ex- 
ploited. The presentation on page 105 
will, we believe, prove admirably suited 
for that purpose. 

The width of the lines on the map 
could not be made directly proportional 
to the volume of traffic where the traffic 
was very heavy, as it would have re- 
quired blacking in so large a part of 
the map as to be very obscure. The 
weight of line used for any number of 
passengers up to ten per day is indi- 
cated on the map itself. Beyond ten 
it was made proportional to the square 
root of the number of passengers, the 
line for 90 passengers per day, for ex- 
ample, being three times as wide as that 
for ten. The individual routes and 
parts of routes having the heaviest 


Passengers carried per day 

New Y ork-Philnddphin. 
Philudelphia-Washirtpli-n 

Cleveland-Detroit 
New York -Boston 

Cleveland-ChicARO 


The remarkable degree to which air 
traffic is concentrated on half a dozen 
general trade routes is well shown by 
the map. The heaviest flow of all is 
along the Atlantic Coast between Boston 
and Washington. Next comes the Lake 
area, involving Cleveland, Detroit, and 
Chicago. Those two sections, together 


the southwesterly course from Chicago 
through St. Louis and Kansas City to 
Dallas and Galveston, that northwest- 
erly from Chicago to the Twin Cities, 
and the route between San Francisco 
and Los Angeles, include all the opera- 
tions in the country that were averag- 
ing as many as seven passengers per 
day in the first half of last year. 

A comparison of traffic for the same 
period in the previous year has been 
made for a few of the major routes. 

Average number of passengers 
(carried daily) 


with t' 


There has been a general falling off 
in traffic on the routes that were most 
popular in the early part of 1930, such 
as Cleveland-Detroit and Los Angeles- 
San Francisco, and new favorites like 
New York-Washington and New York- 
Chicago have come to take place among 
the leaders. It appears, however, that 

versed. Thus, the traffic between Los 
Angeles and San Francisco rose to a 
high of 80 passengers per day average 
over the last half of 1930 and dropped 
to one-third of that figure in the next 
six months. Since then two new lines 
have been started, and there has been 
a decided improvement in traffic. 
Whether or not it has yet regained the 
level of eighteen months ago cannot yet 
be determined. 

Aside from the extraordinarily light 
passenger traffic on many of the lines 
which have long been in operation, per- 
haps the most surprising feature of the 
map is the heavy movement of pas- 
sengers to the south. Only six or eight 
routes in the United States exceed that 
between Miami and Havana in the num- 
ber of passengers carried per day, and 
the line from Brownsville to Mexico 
City ranks well up above the majority 
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of those in the continental United States 
in traffic density. 

On the whole, the extreme concentra- 
tion of traffic on a few routes is dis- 
tinctly encouraging. What has been 
done on a few routes can, in due course 
and with more or less similar methods, 
be done elsewhere. With an average 
of 172 passengers each day between 
New York and Washington it is ridicu- 
lous to suppose that 53 on the Cleve- 
land-Detroit run, or 26 between St. 
Louis and Chicago, even approach the 
limiting possibilities of the territories. 
Still more absurd are the lines on die 
map showing one or two passengers a 
day over a number of routes, both east 
and west, of excellent traffic possi- 

Group ownership 

T HE maps on page 104 showing 
ownership and frequency of opera- 
tion of the air mail lines and of a 
limiting group of passenger lines, speak 
for themselves. In die case of the pas- 
senger lines only the five operators who 
fly the largest mileage within the United 
States each day have been included. 
The passenger map is particularly strik- 
ing as a reminder that, although the 
allocation of routes by the Postmaster 
General has been effective in eliminat- 
ing most of the direct competition 
among the major operators for pas- 
senger business, there remains a vast 



amount of indirect competition. There 
are only a few instances in which two 

city to another, but in many cases, par- 
ticularly in the eastern and southern 
parts of the country and on the trans- 
continental runs, it is possible to travel 
between two cities 600 miles or more 
apart by two or more routes not differ- 
ing by over 20 per cent in mileage. It 
is sometimes the case that the total dis- 
tances to be covered from starting point 
to terminal by the direct and the "round- 
about” air routes are more nearly the 
same than are the mileages of the two 
railroads most directly competing over 
the same route. 
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i York-Chicago-San Francisco. A 
number of new routes, most of them 
short, were opened. After the usual 
drop in February the rise was unin- 
terrupted until the suspension of several 
summer services in September caused a 
slight set-back. Air mail compensation 
reached a new high in August, but 
unusually bad flying weather during the 
last two months of the year reduced the 

n the curves a 



Rate of traffic increase 

The curve of air mail poundage con- 
tinued to rise smoothly at a modest 
rate throughout 1931 with only the ap- 
parently unavoidable drops which have 
occurred in February and November 
for the past four years. Poundage in- 
creases are much more evident in the 
seasonal chart. The curve for 1931 
maintains a position well above any 
preceding year for every month except 
December. This is only the second 
instance in four years where the 
monthly total does not show an in- 
crease over the figures for the same 
month of the preceding year, and it sug- 
gests that Christmas shipments, many 
of them sent by air mail only for the 
sake of novelty, are playing a diminish- 
ing part. Monthly increases ranged up 
to 33 per cent above the corresponding 
1930 levels. The total poundage flown 
during 1931 exceeded 1930 by more 
than 12 per cent, while total payments 
to contractors were 35 per cent greater 
than during the previous year. It 
would be difficult to find an equal to 
this increase in the general business 
activities of the year 1931. 

The curve of average compensation 
per pound carried, competing with that 
for scheduled mileage in steepness of 
its climb during the year, is unfor- 
tunately of relatively negligible interest. 
Numerous new schedules and feeder 
routes carrying only small mail loads, 
account for the recent rise in pound 


compensation. Income per mile, a more 
adequate financial gauge, has dropped 
steadily to a point below the base of 
its phenomenal rise in June of 1928, 
when air mail rates were first reduced. 
At the end of 1931 the per-mile average 
is lower than at any time in the previous 
three and a half years. 


Falling 


mi/e 


The revision of rates that the Post 
Office Department made on Jan. 1 will 
produce another sharp drop, probably 



Mail carried by routes for 1931 


Scheduled 

l Dee too- New York 261,555 

l Chicago* Memphis. 01.911 

II. DelUeCelveetoo. 244.945 

!l. AUecU'New Orleans 556.170 

!«’ New Orleans- Houalco lie! 1 10 

10 Omaha Atlanta* ^ l.litlll 

16. Greet Falls-Sal t*Lake City M0.Hl 

1. Wasliingt* 

!7. Bay City-Chlcago 1.241,1 

2. Cheyenne-AlbuQuerque- Amenilo 353. 

Uhe CSty-Seattle I.7S3. 

Ycrk-Cticao 1301. 

3tel 30.205, 

pirated Au*. I. discontinued Sept 30. '1 
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the winter of 1929-30, and a third lower 
than at the time when the Watres Act 
was passed to put the air mail business 
on a sounder footing. The average in- 
come to the mail contractors, per mile 
flown, was 17 per cent lower in 1930 
than in 1929, and 20 per cent lower in 
1931 than in 1930. It seems likely that 
there will be a further drop of around 
15 per cent in 1932. An extraordinarily 
high rate of increase of operating effi- 
ciency is required to keep up with any 
such rate of fall of income as that. 

When compared with 1930 figures, 
the average weights per scheduled trip 
at first glance show little progress, for 
less than 100 lb. of mail were averaged 
on each trip by six routes. Since, how- 
ever, one of these was a branch main- 
tained largely as a passenger service 
for two months during the summer, and 
another is a feeder route of only six 
months existence, the 1931 score is 
virtually four routes as compared with 
the 1930 total of six. These four 
routes were also in the low poundage 
group in 1930. The other two routes 


passed the 100 lb. mark during 1931, 
one with an average of 575 lb. of mail 

The routes having the highest aver- 
age mail loads in most cases show a 
drop from their figures of the two previ- 
ous years. The Boeing line, for ex- 
ample, has averaged only 900 lb. per trip 
in 1931 as against 1,355 in 1929, al- 
though the total weight of mail handled 

and in others, is of course the increased 
frequency of schedule made possible by 
the mingling of passenger and mail 
loads. Very high mail loads are not as 
important now as when there were no 
passengers to help fill the ships. 


Divisions of traffic 

C OMPARISONS of traffic and com- 
pensation on individual mail routes 
between 1930 and 1931 are complicated 
by the numerous extensions and con- 
solidations. However, an equable basis 
for comparison has been achieved by 
totalling the 1930 figures for the two 


routes which became one during the 
past year, as for instance the New 
York-Atlanta and Atlanta-Miami routes 
which now are covered by Route 19. 

The Watres Act, which had already 
begun to show its effect in 1930, to- 
gether with extensive consolidations in 
the operation of the routes, is respon- 
sible for the changes observable, the 
most striking of which is a definitely 
increased uniformity of compensation. 
While in 1930, $1.80 was remarkable 
as the highest average compensation re- 
ceived, for the year just ended only two 
contractors averaged half that sum per 
mile flown. On the other hand, the 
bottom price received by any route dur- 
ing 1931 was 40 cents, and only two 
other routes averaged less than 50 cents 
a mile, while the 1930 low was 23 cents, 
averaged on two routes, with six others 
receiving less than half a dollar per 
mile flown. 

Increases in mail poundage over 1930 
are due in the case of many routes, 
notably New York-Fort Worth. New 
York-Miami and Washington-Cleve- 
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one figure that tells the traveler by air 
how small arc his chances of being 
killed or injured in a million miles or 
any other given amount of flying. On 
that basis the passenger death rate on 
transport lines in 1931 was 10 per cent 
lower than in any previous year. As 
will be noted from the table on page 138, 
the American accident record in recent 
years is distinctly better than that of 
any European country except the 
Netherlands. 

Pilot hazards have been studied from 
two points of view. First, the death 
rate among transport pilots has been ex- 
pressed in terms of millions of miles 
flown. The pilot rate just about equals 
the best record of any previous year. In 
the last two years there has been sur- 
prisingly little difference between the 
fatility rates for passengers and for 
pilots, considering that the pilot figure 
includes a large amount of mail flying, 
at night or in bad weather, where no 
passengers are carried because it is con- 
sidered too dangerous. 

The second system of rating pilot 
hazards is the one favored by the insur- 
ance companies. It calls for the de- 
termination of a straight death-rate, or 
per cent of exposed personnel killed per 
year. That curve of course includes all 
pilots, private and professional, not 
merely those of transport lines. It, too, 
shows a notable improvement. The 
general safety of flying for the whole 
body of pilots shows an increase of 50 
per cent over the best previous record, 
and about 280 per cent over 1928. Even 
if allowance be made for about 5,000 
pilots who do not fly civil aircraft with 
any frequency, the average death-rate 
among those actively engaged in civil 
flying is only about 1.5 per cent. 

It is believed that the general prac- 
tice of life insurance companies in im- 
posing additional loadings on the pre- 
miums for policy holders engaged in 
aviation is based on an assiimption of a 
considerably higher special aviation 
hazard than these figures show to exist. 



AVIATION 
March. 1932 


109 




110 


AVIATION 

March. 1932 


eastern part of the country. Naturally, 
airports are closest together where the 
largest number of .centers of dense popu- 
lation exist, and where topography or 
culture or conditions of land ownership 
make natural landing fields few and far 
between. New England and the Mid- 
dle Atlantic states satisfy both condi- 
tions, and there is a solid block of 
states, including everything north of 
Washington and the Ohio River except 
Vermont and Maine, that have at least 
one port for every 600 sq.mi. of area. 
No other state fulfills that condition, 
which is as a matter of fact a very 
modest one. To provide reasonable 
safety in bad weather flying for the 
itinerant pilot, or in the event of forced 
landing, there certainly should be at 
least one landing field every 25 miles in 
every direction. To attain that position 
we must have at least one field for every 
500 sq.mi. of area. Only ten states have 
so far closely approached that figure. 

Few of the states west of the Missis- 
sippi approach it even remotely. Only 
two in that area, California and Okla- 
homa, have as much as one landing field 
for every 1,200 sq.mi. of area. Only 
-ix have as much as one for every 2,000, 
although to have only one field for every 
2,000 sq.mi. means on the average that 
the nearest airport is 20 miles away. 
There are sure to be some points, in 
such a case, from which it is necessary 
to go at least 40 or 50 miles to reach 
a field. Yet that is the situation of 
states as populous and as free from 
desert or dense forest as Nebraska, Mis- 
souri, South Dakota, and Minnesota. 

The standard that is reached by only 
eight states west of the Mississippi is 
attained by every single state to the east 
of that river except Kentucky and Mis- 
sissippi. 

Activities and improvements 

B Y COURTESY of the Aeronautical 
Chamber of Commerce, we have 
been able to examine the originals of 
the quarterly questionnaires submitted 
to the Chamber, and to tabulate the data 
that they contain. Only a relatively 
small number of airports furnished re- 
ports, an average of 85 in each quarter, 
but they include a good proportion of 
the most important fields and certainly 
they average a larger amount of activity 


Airport summary 
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were engaged in development work of 
some kind. Forty-three were increas- 
ing the area of the landing field, 25 
were adding runways, 50 were adding 
lighting equipment or improving what 
they already had. and 44 were increas- 
ing their hangar space. Although the 
ports that are engaged in such work 
are much more likely to make report 
than those that are not, it is fair to 
estimate from these figures that at least 
one-fifth, and perhaps a quarter, of the 
active airports have undertaken some 
improvement of their facilities in 1931. 



Servicing 

A COMPARATIVE survey of servic- 
ing operations of the last three years 
has been attempted, but so few operators 
were able to furnish figures in com- 
parable form for the entire period that 
the results were somewhat unsatisfac- 
tory. The general indication is that 
the amount of servicing work increased 
by some 50 to 80 per cent in 1930 over 
1929, and in 1931 dropped back about 
10 to 20 per cent. As would be expected 
in view of the effort to keep old planes 


operating, servicing has perhaps held 
up better than any other type of 
aeronautical activity except air trans- 
port. The aggregate gross income for 
servicing work in 1931 (not including 
work done by operating companies on 
their own machines) may be estimated, 
quite roughly, at $3,500,000. 

Airway development 

A IRWAY development has gone on 
normally during the past year. 
Almost half the total mail route mileage 
is now lighted. The installation of radio 
broadcast stations is also progressing 
at a normal rate of about ten each year. 
There is now one for every 75,000 sq.mi. 
of the United States, which permits of 
their being spaced 300 miles apart on 
the average in all directions. Radio 
beacon work slowed down in 1931, after 
having been sharply accelerated- in the 
previous year. The number of range 
stations will still have to be increased 
by 400 per cent to take care of all 
American airways. 

In lighting work the tendency to in- 
crease the spacing of the beacons con- 
tinues. In 1927 there was a beacon 
operating for every three and a half 
miles of airway. At the end of 1931 
the average distance is 11 miles, an in- 
crease of 2 miles in the last year. In 
the last two years beacons have been 
added at the rate of only one for every 
13 miles of newly-lighted airway. 

The Budget estimates for 1933 show 
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the first decreases that have ever been 
made in the amounts allowed for airway 
development and for aircraft regulation. 
The change in the allowance for regula- 
tion, which has been practically 
stabilized at $1,300,000 a year for the 
last two years, is small. The cut from 
airway development, which takes almost 
seven times as much money as the De- 
partment's regulatory work, is more 

Weather bureau 
the 

way meteorological 
stations has continued 
its increase in 1931 
with almost as high 
a rate as in the two 
years preceding, the 
present allotment of 
funds for airway 
meteorological work 
does not permit of anything like com- 
plete coverage of the problem. There is 
still only one meteorological station for 
every 7,000 sq.mi. of the continental 
United States, or about one every 90 
miles in all directions. Considering only 
the established transport routes, there is 
approximately only one station for every 
90 miles of airways. The 13 per cent 
cut in the new budget, as compared with 
the 1932 appropriation, will make any 
increase of facilities in the next 
eighteen months extremely difficult. 


ALTHOUGH 

is nnmher nf 



The National Advisory Committee for Aeronautics 


A LTHOUGH demands on the Na- 
tional Advisory Committee for 
services and publications continue to in- 
crease. the Budget estimate for the com- 
ing year shows a drop. Only once be- 
fore in the last ten years has the amount 
available for the Committee's general 
work, excluding new buildings, been re- 
duced below the previous year's figure. 

During 1931 the staff at Langley 
Field continued its growth, unbroken 


Appropriations and personnel of N.A.C.A. 
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Schools, services, anil miscellaneous flying 


How much flying? 


r |'' HE 1931 survey of flying school 
J. activities has been limited to the 
Class A group, including only the 
Department of Commerce approved 
schools and a few outstanding schools 
which do not have that rating. Of the 
28 approved schools, 21 furnished data 
for Aviation. Returns from a total of 
35 schools are included in the survey. 

Prominent features of the 1931 
reports are the continued downward 
trend in the tuition fees and in the 
number of students enrolling. Other 
figures closely approximate those for 
1930. Most of the students still aim to 
secure employment as professional 
pilots, but the proportion reported as 
planning to buy private machines is 
nearly double that in 1929 or 1930, 
which is a good sign. About 15 per 
cent of all students are reported to be 
learning to fly merely as a general ac- 
complishment, without any idea of mak- 
ing any immediate use of it, — a class 
quite negligible in previous years. 

The reaction of the schools to use of 
the very light type of plane for student 
instruction is illuminating. Including 
a number of Curtiss-Wright units, 26 
schools used them in dual instruction 
and had good results. One reported a 
strong negative reaction to the type. 
Another used a light machine merely as 
an inexpensive medium for accumula- 


And what kind? 


ting air time, not for instruction. 

The number of new students enrolled 
during the year was less than half of 
the number for the year before. In- 
structors per school dropped from an 
average of 2.1 to 1.7, and the in- 
structors’ load increased. Each one had 
to handle an average of 25.3 students 
during 1931, as compared with 21 in 
1931 and but 14 in 1929. Student per- 
mits dropped again, from 18,000 to about 
16,000. If the schools reporting may be 
taken as representing about 40 per cent 
of all flying school activity, which is 
probably a fair estimate (see discussion 
on page 113), only about 25 per cent 
of those receiving permits reached the 
stage of taking formal flying instruction. 
For the two previous years it is esti- 
mated that about 50 per cent entered 
schools of some sort. Obviously, the 
man who takes a student permit merely 
so that he can legally handle a dual 
control on occasion, and who keeps his 
student permit alive from year to year 
without ever having any idea of entering 
a school or qualifying for a pilot’s 
license, is becoming an increasing factor 
in the situation. 

Tuition feci much Imcer 

The tuition fees dropped for each 
type, of course. They are off, on the 
average, about 20 per cent from a 



year ago. The rate of decrease during 
1931 averaged about double that during 
1930. Despite the lowered fees the total 
student enrollment reported dropped 
more than 50 per cent from 1930. 

It is surprising, in view of almost 
universal price-cutting by the schools, 
that there was no increase in the 
practice of allowing instruction on a 
pay-as-you-go basis. Also, there is a 
distinct drop in the number of schools 
renting planes to graduate students 
wishing merely to accumulate time. A 
year ago practically all of the schools 
reported that they rented machines to 
graduates, but this year only 25 per 

A conservative estimate places the 
gross income of the 35 schools at about 
$1,211,000. If we consider these schools 
as about 40 per cent of the total, allow- 
ing for the fact that the average school 
in the remaining 60 per cent charges 
lower tuition fees than those repre- 
sented in our survey, the total income 
for flving schools for the vear was 
about $2,500,000. 


Tabulation of flying school questionnaire answers Operations survey 



TN PREPARING a general survey of 
J. flying activity in the United States 
and of the purposes for which airplanes 

mary sources. Every owner of aircraft 
is required to submit a semi-annual 
operations report to the Department of 
Commerce, and many of our conclusions 
arc drawn from those reports. We have 
supplemented them with a general ques- 
tionnaire on operations to all the air- 
ports in the United States, which fur- 
nished the material for the large table 
on the opposite page. 

The department’s figures provided 
the data for the smaller table in this 
department and the "pie chart” that ac- 
companies it. Almost all the figures in 
that survey are put upon a percentage 
basis, as lack of time prevented a com- 
plete examination of the records. The 
proportions are based on a study of the 
operating reports on about 600 planes 
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work. Seventy-five per cent of the whole 
amount of business flying for the group 
was done by ten owners, 36 per cent of it 
by two oil companies. The figures on 
flying schools are still more extreme. 
Reports were studied for 74 operators 
engaged, according to their own reports, 
in giving flying instruction. Only four 


of them ran approved schools, and those solo. Fifty of the 74 had but one plane 
four did three-quarters as much flying each, and were averaging less than 30 
as the other 70 combined. Taking the hours of flying a year. 

74 “schools” altogether, two of them Of the planes on which individual 
did more than 40 per cent of the total reports were examined, probably rep- 
amount of flying. The ten largest resenting a very fair cross-section of 
schools did more than 70 per cent of the country, only 2 per cent were used 
all the instructional flying, dual and during the first half of 1931 at the rate 
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of over 400 hours a year. Only 11 per 
cent ran at the rate of over 200 hours, 
and only 35 per cent at over 100. 
Excluding transport operations, it ap- 
pears that about three-quarters of the 
total amount of flying is done by about 
45 per cent of the total number of air- 
planes. The average amount of flying 
per plane was at the rate of 120 hours 
per year, as against a general average 
of 200 hours in 1930. The amount of 
activity reported by identified planes 
was almost negligible. The table printed 
on page 128 shows a total of 10,800 
planes in the United States and posses- 
sions, but about 3,600 of them, including 
the transport line ships, appear to ac- 
count for 80 per cent of all the flying. 
Flying time per plane low 

The very limited amount of use that 
most airplanes get is still better shown 
by an analysis of the figures on the 
machines used for purposes of pleasure, 
either exclusively or in connection with 
some commercial operation. Barely 20 
per cent of the owners fly as much as 
two hours a week, and that 20 per cent 
(some 600 of them in the whole coun- 
try) do about half the non-commercial 
flying that is done. Only half of those 
flying without commercial incentive 
manage to average an hour a week. 

It has been reported from time to 
time since 1929 that there are about 500 
flying schools in the United States. It 
would appear from these figures that, 
if the term "school" is to be interpreted 
as meaning an organization with any 
facilities other than an airplane, there 
are at the outside about 225 schools 
and very probably not over 150. If, on 
the other hand, it is to include every 
one who attempts to give flying instruc- 
tion, both the sources here used are in 
agreement in suggesting that the correct 
figure is about 1,000. 

As will be observed from the large 
table, in every part of the country in- 
struction runs “hop flying" and cross- 
country taxi operations a close third as 
the most popular commercial activity 
for airplane owners. Eighty per cent 
of all those who engage in any com- 
mercial activity are carrying passengers 
for short flights, while just under 70 
per cent do taxi work and almost the 
same number teach. Just over 500 an- 
nounce themselves as dealers. Allowing 
for the fields from which no question- 
naires were returned, that figure would 
rise to around 650 for the country as a 
whole. So that if every commercial 
airplane built last year had been sold 
through a dealer the average business 
done by each one would have been just 
under three planes, and the average 
gross income, at the conventional rate of 
commission, about $6,000. If allowance 
be made for the effect of direct-from- 
factory sales, and for the activities of 
a dozen large distributors, there remain 

last year were two planes each and who 
had an average gross income of about 



$1,250. Obviously, they cannot support 
themselves and their running expenses 
out of any such sum, and they therefore 
cannot afford to make selling their real 
business. Until there are many less 
“dealers” functioning or many more 
planes sold, selling will remain a side- 
line in most cases, and a side-line busi- 
ness is seldom conducted with the 
greatest possible measure of efficiency. 

It is somewhat surprising to find less 
than 30 per cent of all operators under- 
taking to do photographic work, and 
even more surprising that 26 per cent 
announce themselves as engaged in ad- 
vertising and 21 per cent in exhibition 
flying. The demand for exhibitions is 
now quite restricted, especially since 
state law has virtually put an end to 
wing-walking displays, and it is prob- 
able that many of those in the advertis- 
ing group confine their advertising 
activities to the acceptance of a few 
dollars for painting some local mer- 
chant’s sign on the fuselage of the plane, 
suggestions which find confirmation 
from the reports of flying time, as ex- 
hibitions and advertising together ac- 
count for only 0.4 per cent of the total. 
The general impression, from an ex- 


Analysis of aircraft operations for 
a selected group of planes, first six 
months of 1931 



animation of the figures as a whole, is 
that everything is spread out too thin, 
and that there is not nearly enough 
specialization. 

The entire absence of any crop dust- 
ing operations in the table of course 
has no significance. The planes selected 
for analysis were all located in a section 
of the country where dusting is of little 
importance. A study in Texas and 
Louisiana would show very different 
results on that particular point. 
Sight-seeing still leads 

As might have been expected, “hop 
flying” or sight-seeing is the most 
widely diffused of all flying activities. 
Not only arc the largest number of 
operators engaged in it, but the avail- 
able business is distributed much more 
evenly among them than is true of other 
types of flying. Of 167 owners in the 
group surveyed who reported some form 
of commercial activity, 40 per cent re- 
ported an average of at least a half hour 
a week of local passenger carrying, and 
6 per cent were showing over four hours 
a week. The ten largest operators, who 
on almost every other type of com- 
mercial flying had accounted for at 
least 60 per cent of the total operation 
and in some cases for as much as 90 per 
cent, got only 44 per cent of all the 
sight-seeing work. It is of interest to 
note that among the very largest oper- 
ators some tendency toward specializa- 
tion is apparent, for five of the ten 
flying services most active in “hop fly- 
ing,” including two of the leading three, 
were not among the leaders in any other 
type of work. A possible reason for 
this, of course, is that "hop flying" has 
its greatest popularity in districts where 
aviation is still comparatively un- 
familiar and where, as a result, there 
is still very little demand for taxi 
service, photography, and the like. 

On the whole the large operators or- 
ganize the business to get more revenue 
per unit of flying time than do the small 
ones. Although the ten leaders had 
only 44 per cent of the time on “hop 
flying," they carried 67 per cent of the 
passengers. The three largest oper- 
ators, whose records are of unimpeach- 
able accuracy, had 13 per cent of the 
total sight-seeing flying time and car- 
ried 40 per cent of the passengers. They 
averaged from 30 to 50 passengers per 
hour of flying. Presumably the usual 
practice is to carry from two to four 
passengers at a trip, but to run 50 pas- 
sengers a flying hour there must be 
much use of large cabin machines. 

The distribution of activity in 1931 
was similar in most respects to that 
shown by a survey made from the same 
Department of Commerce records the 
previous year on behalf of Airway Age. 
Most notable changes are the decrease 
of the relative importance of instruc- 
tion, from three-eighths of the total 
hours of flying to barely a quarter and 
the increase of business flying from 7.1 
to 9.2 per cent. 
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OTATE licensing law no longer per- 
O plexes as much as it used to. The 
requirement of a federal license is now 
so nearly universal that there are only 
two rules to be followed. (1) Get a 
federal license for your plane and your- 
self. (2) If you haven’t one, and if 
you live in one of the few states that 
doesn't require it, plan to stay very close 

The geographical grouping of the 
states in respect of their law-making in- 
clinations is very sharply defined. Not 
a single state west of Kansas City 
permits comriiercial flying within its 
boundaries without a federal license, 
and all but four require a federal license 
for all flying. Of the 31 states cast 
of the same line (not including the 
states immediately to the west of the 
Mississippi) two make no requirements 
whatever, six accept either a federal 
license or that issued by the state (and 
sometimes issued after a rather cursory 
inquiry), and three require the state 
license in all cases without mention or 
recognition of the Department of Com- 
merce. Superposition of state and fed- 
eral licenses is gaining in favor. 

On the lower map, which shows the 
aviation gas taxes collected by the vari- 
ous states, the geographical blocs are 
even more evident. Of the eleven 
states which collect a tax of 5 cents a 
gallon or more on aviation fuel, ten are 
grouped in a solid block in the south- 
eastern corner of the country. Of the 
remaining 37 states, 29 leave aviation 
fuel free of all tax, either by specific 

ing the tax after its collection on proof 
that the fuel was used in aircraft. 

Among the nine northern states that 

apply the proceeds directly and specif- 
ically to aeronautical purposes, such as 
the building of landing fields or the 
lighting of airways. Relatively few of 
the ten southern commonwealths in the 
high-tax group earmark the gas tax 
proceeds in any such fashion. 

The map applies to the tax collected 
on fuel used in private and transient fly- 
ing. In a few instances the tax is either 
reduced or entirely cancelled in the case 
of fuel used in regular scheduled inter- 
state transport, or even on that used 
in any transport operation. 

Obviously, as a matter of common 
justice, the aeronautical world is op- 
posed to seeing a tax collected on avia- 
tion fuel go into the general funds of 


the state or into the highway fund, avia- 
tion deriving no direct benefit. There 
are marked differences of opinion upon 
whether or not a tax earmarked specif- 
ically for aeronautical work is desir- 
able. Some aviation interests favor it, 
others are virulently in opposition. It 

that are most often held up to high 
praise for their far-sighted attitude in 
connection with aviation and for their 


generous outlays in support of the de- 
velopment of air navigation facilities, 
Idaho, Michigan, and Pennsylvania, all 
collect a gas tax, and in one case a 
very high tax. Furthermore, all three 

federal license and two of them collect 
an annual license fee on all aircraft 
operating within the state, so deriving 
still more revenue for airway develop- 
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Finance 


A curtailment of losses 



T HE outstanding feature of aero- 
nautical earnings during the year 
1931 has been the marked curtailment 
of losses. A study of the tabulated 
earnings on the accompanying page in- 
dicates a reduction of some 60 per cent 
in total losses suffered during 1931, as 
compared with the preceding year. 

The relative position of the industry, 
from the standpoint of total earnings 
when compared with general industry. 


is naturally small ; but when viewed 
from the standpoint of relative earnings 
to gross volume of business transacted 
the aeronautical industry presents a far 
more favorable picture. Of the eight 
aero companies composing the Avia- 
tion Stock Averages only three were 
able to show a net profit for 1930, as 
against four showing a net profit dur- 
ing 1931. The total aggregate losses 
of this group approximated $15,000,000 
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Financial record of representative aeronautical companies 








118 


Production and licensing 

Who owns all the planes? And when 
ivill they buy more? 
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P RODUCTION of commercial air- 
craft in 1931, as reported to the 
Chamber of Commerce, was 19 per cent 
lower than in 1930 in number of ma- 
chines, and 39 per cent lower in total 
value. The average value showed a 
drop of 25 per cent, due in large part 
to the advent of the light plane during 
the past year. Forty-four per cent of 
all the machines produced were in the 
light class. It is noteworthy, how- 
ever, that the total sales of light planes 


reported were inferior to the produc- 
tion by 20 per cent, while in most other 
classes sales exceeded the production. 
Total sales for the year were 5 per 
cent over total production, presumably 
making that much inroad on the ac- 
cumulated inventory. 

For the first time since production 
statistics have been reported, mono- 
planes are in a clear majority. Never 
before have they exceeded 41 per cent. 
This year they jumped to almost 65. 


Commercial engine production and sales 



Their gain was of course almost 
entirely at the expense of the open- 
cockpit biplane, which has always in the 
past constituted more than half the total 
production and in 1931 represented 
barely a quarter. All of the mono- 
plane's gains were made in the light 
open-cockpit type. Cabin monoplanes 
suffered, relatively, almost as badly as 
the biplanes. For the first time in three 
years, open cockpit machines, mono- 
planes and biplanes together, made up 
more than 70 per cent of the total pro- 
duction in numbers. In gross value, 
however, the open types aggregated but 
34 per cent of the total. 

The autogiro presents a new element, 
and a very substantial one — more than 
6 per cent of the total commercial pro- 
duction in dollar value. 

Among the striking changes from 
1930 to 1931 were increases of more 
than 100 per cent in the relative im- 
portance of the multi-engined transport 
monoplane and of the cabin biplane. 
In both cases, however, the increase 
was due almost entirely to a single type. 
To the fact that the machine respon- 
sible for most of the multi-engined 


Commercial aircraft production and deliveries 
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position among the groups in total 
number built, excelled only by the light 
plane power plants. Their relative posi- 
tion was stronger in 1931 than in 
1929. 

A more consistent tendency is shown 
by the high-powered engines. The 
commercial production of that group 
has been dropping steadily for three 
years. In 1929 engines of over 300 hp. 
had 25 per cent of the total production 
in numbers. In 1930 they dropped to 
22 per cent, and in 1931 to 15. 

Prices show no very consistent tend- 
encies. The general average of about 
$15 per horsepower continues to rule 
through the whole power scale. The 
only really notable and persistent trend 
is in the falling prices in the 150 hp. 
class, where the average unit price is 
down 30 per cent from the high level of 
1929. 

Military production continues to play 
a dominant part in the engine business, 
the more so because military and com- 
mercial engines are more nearly alike, 
and their production is more closely in- 
termingled, than is possible with air- 


craft. In 1929 military business called 
for only 32 per cent of the total engine 
production in dollar value. In 1930 the 
military share was up to 63 per cent, 
and in 1931 to 71 per cent. The total 
volume of military business was almost 
exactly the same as in the previous 

Classification by capacity 

F OR purposes of comparison the 
production report of the Department 
of Commerce is given (at the left- 
hand side of page 119) along with that 
from the Chamber. The two differ in 
that the reports of the Chamber of 
Commerce come only from established 
manufacturers, while Department of 
Commerce figures include every ma- 
chine that is licensed or identified, and 
so take into account all of the amateur 
construction. They exclude, however, 
machines built for immediate export. 
The governmental figures have been 
used in plotting the curve on page 119, 
which is intended to cover the total 
number of machines built in the United 
States, but for most purposes the 
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analysis made by the Chamber of Com- 
merce serves better. 


In the seasonal production curve the 
Chamber’s figures have been used. 
Records have now been kept for four 
years, and have furnished enough data 
to plot a normal curve of seasonal dis- 
tribution of production. It has been in- 
cluded on the chart. The ordinates for 
which the smooth curve is actually 
drawn correspond to a total production 
of 2,000 planes for the year. Both 
1930 and 1931, especially the former, as 
will be observed from the graph, have 
started much stronger than they 
finished. Throughout the spring and 
the early part of the summer the 1931 
production curve followed closely the 
normal seasonal curve for a total pro- 
duction of 2,000 planes, but in the last 
four months it fell away badly. This 
falling away towards the end of the 
year is of course what would be ex- 
pected with the general business depres- 
sion getting steadily worse and all 
indices showing a downward tendency. 
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License trends 


reased very slightly in the past 
year. After a long period (sixteen 
months) during which the total number 
of licenses and identifications hovered 
between 9,000 and 10,000, it has moved 
up into a new range and stabilized 
again at between 10,000 and 11,000. 
Most of the increase in 1931 has been 
due to the identified planes, licensed 
machines showing a change of only 
about 300. It seems very probable from 
a variety of evidence, including de- 
tailed censuses of certain groups of air- 
ports around important centers of ac- 
tivity, that the official figures for 
identified planes actually exaggerate 
considerably the number of such ma- 
chines that are in service. Identification 
numbers do not have to be renewed 
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Geographical distribution 

C lassification of licensed air- 
craft by their general type, seating 
capacity, and location of the owner’s 
residence shows conspicuous changes in 
the figures for three-scat open biplanes 
and three-seat cabin monoplanes, both 
of which show a very heavy shrinkage 


in the last year, and in two-place open 
monoplanes and four-place cabin ships, 
which have undergone notable increase. 
The reduction in the number of open 
biplanes is of course accounted for by 
the popularity of the type in 1927 and 
1928, and the rapid elimination at the 
present time of the machines built three 
or four years ago. The drop in three- 
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passenger cabin machines is due to the 
high rate of attrition of the large 
groups of machines of that type built 
in 1929 and equipped with wartime 
engines. 

Increases in numbers, of course, 
represent new production, and are in 
most cases attributable to the influence 
of one or two models. Thus, an in- 
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crease of almost 200 per cent in the 
number of single-seat and two-seat open 
monoplanes comes from the addition of 
several hundred Curtiss-Wright Jun- 
iors, Bull Pups, and other light planes. 

Broadly speaking, light planes now 
represent about 10 per cent of the total 
number of licenses outstanding, as 
against only 2 per cent a year ago. 

There has been a sharp drop in the 
total of really large planes, and the 
number of those with 15 or more seats, 
taking all classes together is off from 
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Float seaplanes have not been listed 
separately, as practically all of them 
are convertible from landplane service. 
Amphibions remain practically con- 
stant in numbers, with a total of 145. 
Flying boats have suffered a drastic 
reduction, from a total of 49 to 24. 

Local irregularities of distribution 
are much less marked than in the past. 
There is evidence here, as in various 
other investigations made for this issue, 
that the airplane market is being put 


onto a more truly national basis. It is 
still possible, however, to trace some 
effects of climate, of economic condi- 
tions, or of local tastes or prejudices. 

Thus, in California the small open 
machines make up 68 per cent of the 
total registration. In New York, with 
a much less favorable climate for year- 
round flying in the open, they are only 
59 per cent, and cabin types are propor- 
tionately more important. Climate 
aside, the proportion of open planes is 
likely to be high in states with good 
flying terrain, where a large number of 
private owners act as their own pilots 
and where there are relatively few men 
of great wealth. 

Of course in examining these figures 
for the separate states, it is necessary 
to reckon in the effect of transport line 
ownership. Most of the planes belong- 
ing to a transport company are usually 
registered in the state where its home 
office is located, or in those of its prin- 
cipal repair bases. 

Even eliminating that factor, how- 


ever, certain odd concentrations of 
ownership still appear. It is still mani- 
fest that most of the interest in water 
flying, aside from its transport employ- 
ment, is concentrated in little groups 
of sportsmen around New York and a 
few other large cities. 

Autogiros are presented in the table 
as a distinct category for the first time, 
and number 41. As would have been 
expected, in view of the comparatively 
recent introduction of the type and of 
the location around Philadelphia of all 
the factories that have been selling it 
during the past year, ownership is very 
highly concentrated. New York, New 
Jersey, and Pennsylvania claim just 
over 60 per cent of the nation’s total, 
and more than 80 per cent are owned 
cast of the Mississippi. 

Makes and distribution 

T HE order of the leading makes of 
planes, in total numbers of registra- 
tions, remains much as in the past. 
Waco continues in first place, with 
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Travel Air second, but if all the 
Curtiss-Wright products be grouped 
together their total runs to 1,719, which 
is well beyond any competition. Stinson 
has hopped from fifth place in the rank- 
ing a year ago to third now. 

The most striking feature of the 
listing of the makes by states of owner- 
ship is the absence of national distribu- 
tion except in a very few instances. It 
is still true that local pride in a local 
product, and the actual or supposed ad- 
vantages of having the factory near at 
hand for service work, play a very 
larg part in determining sales. This ten- 
dency to concentrate most of the sales 
within a few hundred miles of the fac- 
tory seems to be much more marked for 
open machines than for the cabin type. 

Another way of getting at the same 
information is through an examination 
of the number of states in which a 
particular make has made any sort of 
showing at all. On that basis Travel 
Air comes closest to showing a truly 


Licenses and identifications 
recently granted by makes, 
quarterly for 1931 





national distribution, having at least 
1 per cent of the total registration in 
every state except South Carolina, and 
at least 5 per cent in every state but 
six. No other make got 1 per cent of 
the registration in more than 44 states 
or S per cent in more than 40. Three 
makes, each with more than 250 ma- 
chines licensed, have 1 per cent repre- 
sentation in less than three-quarters of 
the total number of states. In other 
words, they have left more than a 
quarter of the country practically un- 
touched by their sales campaigns. 
Curtiss-Wright, Waco, and Stinson arc 
the only makes now in production that 
are distributed over the entire extent of 
the country, with at least fair represen- 
tation in almost every community. 

The table of distribution of makes of 
engines by states that has been in- 
cluded in the statistical issues in past 
years is omitted this time for want of 
space. It has, however, been prepared, 
so that it is possible to give the general 
conclusions which can be drawn from it. 

The most striking feature is the rapid 
disappearance of the wartime engines. 
They are going out at an accelerating 
rate. Two years ago there were 2,900 
in service on licensed planes. Last year 
there were 2,688, and the prophecy was 
made that the number would have 
dropped below 2,000 by the end of 
1932. It actually went well below that 
figure in half the time anticipated, for 
the present breakdown shows it reduced 
to 1,952. It seems likely now that the 
wartime engines, and particularly the 

Engines in planes licensed or 

identified for the first time, 
quarterly for 1931 
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once ubiquitous OX-5 which makes up 
80 per cent of the total of the wartime 
types in service, will have practically 
disappeared by the end of 1934. 

Excluding the wartime engine from 
consideration, the Curtiss-Wrights had 
all other makes in numbers, with a total 
of 1,910. The J-5 Whirlwind contrib- 
utes 672 of that total, and the various 
sizes of J-6 Whirlwinds 764. Kinner 
is next in line with 665, then Pratt & 
Whitney with 576. 


Current production by makes 

T HE table of licenses and identifica- 
tions issued on new machines is 
the closest approach that can be offered 
to a tabulation of production by makes. 
It has of course certain imperfections 
as a production record, quite apart from 
the liability to err in tabulation that 
always exists. Machines that are 
shipped directly from the factory for 
export do not appear in the record. 
The listing really does not cover the 
calendar year 1931, but a period extend- 
ing approximately from Dec. 10, 1930 
to the same day of the following year, 
as there is a certain time lag in report- 
ing licenses. Finally, a few old air- 
planes are brought out of storage or 
reimported from time to time, and ap- 
pear as being newly licensed for the 
first time. In few cases, if any, should 
there be a difference of over five or 
ten planes between the totals reported 
here and the manufacturer’s actual pro- 
duction for the year, and in most in- 
stances it is considerably less than that, 
but the figures must be broadly inter- 
preted and not taken as rigorously rep- 
resentative of the individual production 
of the several factories, nor as anything 
else except what they are presented as, 
a listing of the licenses and identifica- 
tions newly granted. 

If the total of licenses and identifica- 
tions during the year be taken as the 
basis of calculation, there appears to 
be astonishingly little concentration of 
manufacturing activity in the hands 
of the largest groups. Of the total 
number of newly licensed and identified 
machines, the ten largest companies or 
groups (counting Curtiss-Wright or 
United, for example, as one group) 
accounted for only 56 per cent in the 
aggregate, exactly the same proportion 
as 1930. 

A great part of the 1,892 machines 
licensed or identified, however, are in- 
no real sense production, and are quite 
unrelated to the industry. They are the- 
work of amateurs, building for their 
own amusement. If all planes in that 
category be eliminated, the ten largest 
companies appear as being responsible 
for 69 per cent of the production that 
really comes from responsible factories. 

Even so, the degree of concentration 
is much less than in other comparable 
industries. The ten largest automobile- 
manufacturers account for about 95 per 
cent of the total production of cars. 
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The figures on engines used in new 
planes are not so good a representation 

of the planes themselves. Apart from 
the fact that there is a much larger 
time lag between the completion of an 
engine and its appearance on the list 
of licensed aircraft, a certain number 
of new machines have old engines in- 
stalled. Thus, about 1 per cent of the 
planes of 1931 production were 
equipped with Wright J-5 engines, 
which have been out of production for 
two years. Still the figures offer a 
fair guide to the production of non- 
military engines, and they are the best 
guide that is available for publication. 

Only 66 new machines, or 3.5 per 
cent of the total production, were 
equipped with wartime engines. For 
the last quarter the proportion was less 
than 2 per cent. 

Average life expectancy 

T HE distribution of licensed air- 
planes by age provides the material 
for an analysis of their probable length 
of life. This is the third year in which 
such a tabulation has been made and 
we now have the data for a reasonably 
accurate prediction of the rate at which 
machines of various types will disap- 
pear. At the end of 1 929, for example, 
there were 2,106 machines of 1928 
manufacture still carried upon the 
records. In the course of a year that 
total dropped to 1,836, and now it has 
fallen off to 1,383. 

To get a real life-expectancy curve, 
however, the total should be broken 
down more closely by types. Obviously, 
there is no reason to suppose that the 
life of a multi-engined transport ma- 
chine will be the same as that of a 
light two-seater, 

A group of well-known makes in the 
low-priced open cockpit class, ail of 
which had at one time a very large 
nroduction, was selected. The number 
of machines in that group that were 
upon the Department of Commerce 
books at the end of 1929, the end of 
1930, and the end of 1931 was deter- 
mined for each year's production. It 
develops, for example, that at the end 
of 1929, 1,343 of the 1928 contingent 
were in service. During 1930 it 
dropped to 1,147, and during the past 
year it has fallen off to 862. Similar 
comparisons have been made for all 
the other years’ production, and for 
other groups and types. 

It then becomes possible to estimate 
the rate at which planes of various 
classes disappear from service. 

For the medium-priced open cockpit 
type it appears that about 4 per cent 
of the machines are eliminated before 
the end of the year in which they are 
produced, and about 7 per cent during 
the following year. Those figures, of 
course, represent loss by crash. In the 
second year following that of produc- 
tion about 12 per cent of the remain- 
ing planes disappear, and in succeeding 
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Licensed airplanes by age and make 





years, up to the sixth year of life, the amateurs, disappear much more rapidly, 
percentages are 25, 33, and 40. For The next step is to determine the 
cabin planes of from three to six- average life on the basis of the figure 
passenger capacity the corresponding just given. It works out at 3.9 years 
percentage rates of elimination for the for the open cockpit types, and 5.0 for 
first six years are 4, 6, 10, 12, 15, and the medium-sized cabin machines. 
25. This applies only to the products These figures for rates of attrition and 
of responsible companies. “Orphan” life expectancy are, on the whole, re- 
planes, and those constructed by markably close to those derived a year 
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ago by a similar process, but with much 
less data available. The estimates of 
average life here given exceed those in 
last year’s statistical issue by about 10 
per cent. Undoubtedly that apparent 
increase is in some degree real, due to 
the improvement in the average quality 
and durability of the planes. In some 
degree it is chargeable to the economic 
stringency, which has made owners of 
airplanes use them less and maintain 
them more carefully than they might 
have done in an era of prosperity, with 
resultant increase in the useful life of 
the machines. 

From all this it is possible to go on 
and calculate the replacement demand 
for the coming year. Roughly speak- 
ing, the present total of licensed air- 
planes is made up of 500 transport 
machines, which are a very special case 
treated elsewhere, 500 light planes, 
4,500 open-cockpit machines of medium 
price, and 2,000 cabin planes and open- 
cockpit sport jobs de luxe. To replace 
probable elimination during the present 
year, if every machine crashed, or 
scrapped, or otherwise removed from 
the license list were to be replaced by 
one of the same time, would require 
1,140 new cockpit planes, 250 of the 
cabin planes, and 65 in the light class. 

What states take new planes 

N THE whole the map showing 

relative increases and decreases in 
numbers of licensed planes during 1931 
indicates that the tendencies of the 
previous year have persisted. Of the 
fourteen states that increased their 
number of machines more than 30 per 
cent during 1930, seven did it again in 
1931, along with four newcomers to the 
list. The steadiest growth is taking 
place in the Southeast, (especially 
Florida, Alabama, the Carolinas, and 
Virginia) in northern New England, 

On tire other hand, the most serious 


have been hardest hit by the agricultural 
depression and in the petroleum district. 
Kansas, Missouri, and Oklahoma have 
all shown losses for two consecutive 

Classification hy ownership 

F OR the first time since statistical 
issues began to appear, and so far as 
is known for the first time anywhere, a 
complete analysis of the list of licensed 
planes has hcen made by types of owner- 
ship. It shows the present license in 
the name of . 



Before any interpretation of these 
figures is offered, a word of caution 
must be said. The distinction between 
individual owners, dealers or flying 
services, and schools is impossible to 
make with complete accuracy. A large 
proportion of the individual owners are 
actually entering the field of the flying 
services, cither regularly or from time to 
time. Some of them may be dealers in a 
small way. We estimate that approxi- 
mately 50 per cent of the individuals 
make some commercial use of their air- 
planes, even though that may not be the 
major reason for their ownership. That 
leaves about 2,000 true private owners, 
using planes only for pleasure or, more 
frequently, for travel in connection with 
their personal business of a non-aero- 
nautical nature. 

The figure given for schools is 
obviously very low. It includes only 
planes licensed in the name of schools 
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which have no other activities, such as 
the Boeing and Parks institutions. It 
is probable that at least 750, and per- 
haps as many as 1,500, of the planes 
listed under flying service and individ- 
ual ownership are occasionally used in 
giving instruction. 

How much unsold inventory 

A few of the 489 machines listed in 
the name of their manufacturers are 
used for business travel by officials of 
the manufacturing companies, or for 
the entertainment of visitors, or for 
testing of accessories or operating 
methods. A great majority, however 
(probably about 375 to 400) are actual 
factory inventory of unsold planes. 
While an inventory of 25 per cent of 
the year's production is not nearly as 
alarming as the corresponding figures 
of two years ago would have been, it 
is still much too high. A normal year- 
end inventory, for the existing rate of 
production and the existing number of 
companies, allowing for demonstrators 
and for machines on which delivery 
orders have been changed or delivery 
held up for some other reason, would 
be about 125. 

But the 400 machines in the factories 
do not represent the entire unsold in- 
ventory. A certain portion of the 
1,755 owned by dealers and flying 
services are also awaiting disposition. 

In that case it is quite impossible to 
make any close estimate of the distribu- 
tion between machines in regular serv- 
ice and those simply waiting for a cus- 
tomer. Analysis by make, however, 
(this table is unpublished) and the 
classification by type and by age that 
is printed on page 128, lead us to esti- 
mate a further unsold inventory in 
dealers' hands of about 352 to 400, 
leaving a balance of about 1,400 for 
genuine flying service use. The total 
inventory of planes that have not yet 
found an ultimate consumer is then 
around 750, or almost exactly 10 per 
cent of the total number of machines 

Aside from the question of unsold in- 
ventory, the greatest interest of course 
attaches to the distribution of machines 
in the hands of transport companies. 
There may be some surprise at the 
small total of 561 airplanes. Some 
other studies of transport owner- 
ship, which have been published else- 
where, have indicated a considerably 
larger figure. It may be that the dis- 
crepancy is due to the ownership by 
some transport companies of schools 
and flying services, and consequent 
uncertainty as to the class in which a 
particular airplane actually belongs. 
The figure here given is designed to 
include only machines actually used in 
regular scheduled transport operations. 
What is the life of a transport plane ? 

A comparison with the table pub- 
lished in last year's statistical issue 
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gives some information on the length 
of life and rate of replacement of trans- 
port equipment. Roughly speaking, 

years of life is between 2 and 5 per 
cent per year. Thereafter it increases, 
to about 33 per cent in the fourth year. 
The average life of transport planes 
under present conditions would appear 
to be about 4.4 years. Future experi- 
ence, however, is likely to indicate a 
life somewhat shorter than that based 
on past operating data, since transport 
planes are constantly being used more 
intensively. Many of the machines of 
1929 manufacture in the possession of 
the operating companies were flown 
very little during that year and 1930. 

Proceeding to calculate necessary re- 
placements, as was done for other types 
on page 125, it appears that about 110 
new transport machines would be 
needed during 1932 to replace elimina- 
tions. That is 30 less than was predicted 
in Edward P. Warner’s preliminary 
prophecy for 1932, published in the 
January issue of Aviation. 

As between large and small transport 
types, there appears to be no very per- 
sistent trend. The 1931 figures, to be 
sure, show more than 50 per cent of the 
transport machines put in service to 
have ten or more scats, as against about 
30 per cent in the two previous years, 
but that is due mostly to the operations 
of one manufacturer supplying most of 
his planes to a single group of lines. 
The place of the open mail plane is 


obviously decreasing, as is the natural 
result of the Post Office Department’s 
attitude and of the implications of the 
Watres Act. More than 40 per cent 
of the 1928 machines still in transport 
service are open-cockpit types. For 
1929 production the percentage is 29. 
For 1930 it is 24, and for 1931 only 20. 
The leading manufacturers represented 
in transport company ownership are: 



Oil companies are by far the most 
important of the non-aeronautical busi- 
ness groups owning and operating 
planes. In 1929 and 1930 they were very 
heavy buyers, and of the 73 machines 

built in those two years, only seven in 
1931. The non-aeronautical corpora- 
tions other than oil companies show a 
total ownership of 138, of which 50 
date from 1929, 35 from 1930, and 32 
from the year just past. 

The distribution of types is shown by 
a table on the next page. The distribu- 
tion for the oil companies and for the 


remainder of the non-aeronautical 
group is much the same, except that 
the former have relatively more am- 
phibions than the latter, a slightly 
larger percentage of open planes, and 
only one of the seven autogiros. A com- 
parison by make shows the effects of 
propinquity and of sales effort. A very 
large proportion of the planes sold to 
oil companies were built in Kansas or 
Oklahoma. Most of those for other 
business operations, on the other hand, 
come from factories in the neighbor- 
hood of New York, Detroit, or Los 
Angeles. Stinson and Bellanca have 
made special efforts to sell to miscel- 
laneous manufacturers and to financial 
institutions, and they are represented 
by 27 and 10 planes, respectively, 
owned by companies of those types. Oil 
company ownership, on the other 
hand, shows only seven Stimsons and 
two Bellancas. At the other ‘ extreme 
are Stearman and Spartan, both built 
in oil territory. Twelve Stearmans and 
five Spartans are owned by the oil com- 
panies, only two of each by other non- 
aeronautical corporations. Stearman 
heads the list of oil company employ- 
ment, while Stinson is first in the other 
non-aeronautical group. Lockheed, 
Travel Air, and Sikorsky are very well 
represented in both types of ownership. 

Open-cockpit machines play an over- 
whelmingly preponderant part among 
those owned by flying services, making 
up 64 per cent of the total. Very large 
machines, which a number of the flying 


Planes in use by dealers, distributors, and flying services 




Planes in use by transport operators Planes in use by oil companies and other 
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services were operating two years ago, 
have now almost disappeared. Of the 
201 landplanes of ten-passenger capac- 
ity or larger which are now licensed, 
the dealers and flying services hold only 
fourteen, while the transport companies 
have just three-quarters of the total 
number. 

The open plane is still more dominant 
among the machines owned by flying 


clubs, making up 92 per cent of the 
total, including 13 per cent of light 
planes. 

Analysis of the tables of age, type, 
and ownership shows a general paral- 
lelism with the general table on page 
125. It has already been noted that the 
oil companies have done very little 
buying, but that non-aeronautical cor- 
porations of other types, on the other 


Aircraft, pilots, and mechanics, as of Jan. 1, 1932 







hand, have made relatively heavier pur- 
chases in 1930 and 1931 than in 1929. 
Most strikingly apparent of all, how- 
ever, is the dependence of the flying 
services on old equipment. Out of the 
1,755 machines in that group, only 37 
per cent were manufactured in 1930 or 
1931. If reduction be made for the un- 
sold inventory carried by dealers to get 
the number built in the last two years 
that are truly in use for flying service 
work, it comes down to about 300 out 
of 1,350, or 22 per cent. About 75 per 
cent of the number of machines now 
owned by flying services for their own 
use are of 1929 production. 

Pilots and their distribution 

T IE most notable change in the 
record of pilots in the past year, 
aside from an increase of 16 per cent 
in their total number, is a further in- 
crease in the proportion of private 
pilots. Two years ago they were only 
41 per cent of the total. Last year they 
were 49. Now they are 52. The im- 
portance of the limited commercial cate- 
gory continues to wane, falling from 14 
per cent at the beginning of 1930 to 
9 per cent now. Obviously pilots are 
tending to divide into two widely sepa- 
rated groups. One is made up of those 
who expect to fly only for pleasure, and 
who may never bother to take anything 
more than a private license, however 
many hours they compile; the other is 
composed of those who intend to make 
flying a profession and who go straight 
through to their transport qualification 
as quickly as possible. 

The greatest total number of pilots 
are domiciled in California, which in- 

combined. or of any other three except 
New York. Even if the effect of the 
large number of Army and Navy pilots 
located in California be eliminated, it 
appears that one out of every 2,000 
civilian citizens of that state holds a 
license of some grade. 
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showed signs of becoming its mainstay, 
during 1931 felt the full force of the 
world-wide economic depression and 
dropped to the position which it held 
two years ago. Of the total production 
of airplanes, aircraft engines, and parts 
only 12 per cent was sold abroad during 
1931 as compared with 17 per cent last 
year and 11 in 1929. Considering air- 
planes alone the drop was from 10 per 
cent exported in 1930 to 6 per cent this 
year, the figure which obtained in 1929. 
In the face of a genera! industrial de- 
cline in 1930 the export trade practi- 
cally held its own, sending to foreign 
markets barely 6 per cent less than in 
the peak year of 1929, but during the 
year just passed the loss was almost 50 
per cent of the previous year’s figure. 

A change almost equally striking, 
though less depressing, has occurred in 
the nature of the exports. Airplanes, 
which in 1930 formed 55 per cent, this 
year made up only slightly more than a 
third of the total exports. Aircraft en- 

another third of the 1931 total, instead 
of the 19 and 26 per cent which they 
had formed respectively of the foreign 
sales of the previous year. Round-the- 
world, distance and other record flights 
advertised the efficiency of American en- 
gines at a time when aircraft industries 
in the Soviets, Netherlands and other 
countries were in the market for such 
products. That most of these engines 
were destined for use in transport or 
military planes is attested by an increase 
this year in unit value of those exported, 
as contrasted with a decrease of about 
a sixth in average unit value of the 
engines produced in this country. The 
average unit value of the planes ex- 
ported, mostly transports and military 
planes of the higher price-levels, showed 
a slight decrease, attributable largely to 
the price reductions typical of the past 

Among the results of a consideration 
of the countries of destination of aero- 
nautical exports of the past year is the 
revelation of Europe as the largest 
single purchaser of American aircraft 
products for the first time since 1926. 
Asia retains second place on the list of 


Foreign trade 


“What has America to do with abroad?” 


buyers, but South America, last year at 
the top of the list as the destination of 
more than 35 per cent of our exports, 
this year drops to fourth place. Revolu- 
tions and threats of national bankruptcy 
have had their effects. The picture of 
South American purchases of Ameri- 
can aeronautical products was confused 
in the past, especially in 1930, by the in- 


clusion of large numbers of transport 
planes intended for use on American 

licensed in the United States yet listed 
as exports. The 1931 figure comes 
nearer to representing true foreign 
sales. It includes only one large plane, 
destined for Chile, and is made up 
almost entirely of engines and parts. 


Aeronautical exports 
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initiation of air transport systems in 
those regions in 1929, now occupy third 
place in the continental grouping. 


Canada imports little from V. S. 

It is wise, in respect to individual 
countries, to consider the records for 
several years in order to neutralize the 
effect of a few large orders. However, 
1931 purchases show too many changes 
in trend to disregard them entirely. 
Canada over a three-year period sus- 
tains its reputation as our best customer, 
with Mexico next, also as usual. China, 
Chile, Peru and Soviet Russia are next 
in order. According to the 1931 records, 
however, China is far and away the 
biggest buyer, Mexico consistently sec- 
ond, while Soviet Russia, whose pur- 
chases, of engines and parts only, were 
larger than ever before, not excluding 
the early years before a native aircraft 
industry had been developed, takes third 
place. Canada is fourth in 1931, with 
the United Kingdom and the Nether- 
lands, neither of which ranks high on 
the three-year listing, coming in close 
succession. The establishment of an 
aircraft branch by Ford in England is 
responsible for the increase in exports to 
England, while the use of American en- 
gines in Fokker airplanes of course ac- 
count for the Dutch total. Again, ac- 
cording to the records of three years, 
Argentina, Brazil, Japan and Panama 
made purchases in the order named, but 
in 1931 Chile had dropped to this second 
division, and was followed by Argentina, 
Panama and Brazil. 

Australia, New Zealand, and the 
Philippines though important markets 

chinery, made no purchases of any im- 
portance to the aeronautical export 
trade, of which all Oceania accounted 
for barely 3 per cent. Most of this 



business was with Java in the Dutch 
East Indies. Legal restrictions on the 
licensing of foreign-built planes still 
make exporting to Australia somewhat 
difficult. 

France and Britain surpass V. S. 

Export and import statistics of 
European countries for 1931, secured 
through the Aeronautics Trade Division 
of the Department of Commerce, though 
available for the most part only in pre- 
liminary form, show a much firmer 
resistance to world economic conditions 
than American foreign trade was able 
to muster. British aeronautical ex- 
ports, in the past generally averaging 
about 10 per cent above the American 
total, in 1931 were almost seven- 
eighths larger, estimating the totals for 
the year on the basis of returns for the 
first eleven months. The British ex- 
ports were about 10 per cent below 
those of the preceding year. 

Though 1931 figures are not yet 
available in detail it is probable that 
more than half this business was with 
the Dominions, and outlying parts of 
the British empire, which in 1928 took 
43 per cent and in the next two years 



AVIATION 

March, 1932 

52 per cent of the total British exports 
of aircraft. Canada is playing a de- 
creasingly important part in this trend, 
accounting for 14 per cent of British 
exports in 1928, 12 in 1929 and only 
6 in 1930, when the Canadian industry 
with its factories and assembling plants 
of both British and American manu- 
facturers of aircraft had gotten well 
under way. The United States which 
in 1928 and 1929 bought 3 and 7 per 
cent of the total British exports, in 1930 
purchased less than 1 per cent, exports 
to Latin America in 1930 amounted to 
4 per cent of the total instead of the 13 
per cent which they accounted for in the 
two preceding years. Japan and Greece 
were outstanding markets for the re- 
mainder of the British aeronautical ex- 
ports. British official missions have 
been useful sales agencies for British 
aircraft. Most of the sales outside the 
Empire have been of military craft, 
though the De Havilland Moth and Puss 
Moth have played a part by no means 
negligible. 

French exports in 1931 were larger 
than those of the United States for the 
first time, the ten months’ French total 
exceeding the twelve months' American 
total by almost 18 per cent. It was 
largely the result of large orders 
from Czechoslovakia, the U.S.S.R., and 
French possessions in Africa and the 

Sweden was the most important cus- 
tomer of the German aeronautical ex- 
port trade in 1931, with Jugoslavia 
second, and France, surprisingly enough, 
next in order, exceeding both Soviet 
Russia and Greece in both value and 
quantity of its purchases. Two very 
expensive experimental machines of 
very large size made up a great part 
of the German trade with France. 

There is no way of making a classi- 
fication of the exports of any country, 
with separate figures for civil and mili- 
tary craft. It js probable that for most 
countries a majority of the aeronautical 
exports are military. Alliances and 
financial obligations play a large part in 
determining the allocation of such or- 
ders. In the countries of the eastern 
hemisphere European nations, and espe- 
cially France, have a marked political 
advantage in the military market. 
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Military and naval 

American operations and world standards of air power 


T HREATENED reductions in ap- 
propriations have not yet begun to 
show their effects on the operations of 
the Army Air Corps and of naval 
aviation. Both services made new 
records, during the past fiscal year, for 
the amount' of flying done. Together, 
they rolled up some 670,000 hours, with 
the Army getting about 45 per cent 
more time than the Navy. Reduced to 
more comprehensible figures, that 
means that the average number of 
service airplanes in the air during the 
year was about 75 for every minute of 
the day and night. In per capita terms, 
it signifies an average flying time of 
about 190 hours for each pilot in the 
Regular Army, 160 hours each in the 
Navy. The Army's total is likely to 
drop sharply during the next year, as 
orders issued in the interest of econ- 
omy will prevent any pilot, except per- 
haps a few engaged in training, from 
getting over 220 hours. 

Although only very few of the 
major European countries make any 
full official report on the amount 
of flying done in their military serv- 
ices, reasonably reliable estimates can 
in most cases be made. Thus, it ap- 
pears probable the Royal Air Force 
flying time in 1931 totaled about 
325,000 hours and that the French air 
force had somewhere between 250,000 
and 400,000. Official reports from Italy 
show approximately 170,000 for the 
year for the Italian forces. The Nether- 
lands report 31,500 hours, and Nor- 
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Procurement of aircraft, U. S. Army Air Corps 



Both the Army and Navy continue 
to set up safety records of unparalleled 
excellence. During the past year, for 
the first time, both services averaged 
less than one fatal accident for every 
10,000 hours. Their combined average 
was 0.64 per 10,000 hours, or 15,600 
hours per fatal accident. For the first 
time in six years, the Army had a 
distinct lead over the Navy in the mat- 
ter of safety. 

On this point, as on flying hours, 
most air forces are very chary of giv- 
ing out statistics. There probably is 
no great European or Asiatic Power 
that can claim a higher quality of flying 
equipment or flying personnel, or that 
conducts its air operations with greater 
efficiency, than Great Britain. During 
the year just ended the Royal Air Force 
had 43 fatal accidents, indicating, on 
the strength of the flying-time estimate 
already made, a fatality rate of 1.3. 
The French, Italian, and Japanese rates 
almost certainly exceed 2.0, though the 
data at hand are not sufficiently com- 
plete to justify separate estimates for 


The air forces of the world 

I T IS extremely difficult to make any 
comparative estimates of air power, 
but it is not quite so difficult as it was 
a year ago. In preparation for the 
Disarmament Conference at Geneva, all 
the great nations and most of the small 
ones have released an unprecedented 
amount of information on their military 
establishments, including aircraft. It is 
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still true that no other country gives 
quite such complete figures as are pub- 
lished annually by the United States 
War and Navy Departments, but at 
least we have the material now for a 
general summary under certain head- 
ings — even though in some cases it must 
be more or less approximate. 

Of course the Disarmament Confer- 
ence has not been the only source for 
this tabulation. Some fifteen countries 
furnished data directly on request. 
European aeronautical periodicals have 
been drawn upon to advantage. A 
survey prepared by Howard Mingos 
and published by Carl Byoir & Asso- 
ciates has been extremely helpful. 
Many gaps have been filled, and appar- 
ent discrepancies have been smoothed 
out, with the aid of Aviation's foreign 
correspondents and with data drawn 
from other unofficial sources. 

The finished table speaks for itself. 
It speaks, among other things, of some 
marked differences in organization and 
allocation of equipment among the 
major Powers. No other country, for 
example, lists so many airplanes of 
military types as being assigned to 
training and administrative functions 
as does the United States. No other 
country, on the other hand, has such 
a preposterously small reserve of equip- 
ment. It is the general rule elsewhere 
for each squadron to keep with it, im- 
mediately available, an immediate re- 
serve of from 30 to 50 per cent. 

It seems to be the almost invariable 
rule, holding for all the leading Powers 




Procurement of aircraft, U 






Procurement of aircraft engine: 



133 

. S. Navy 



5, U. S. Navy 



134 


Military appropriations, personnel, and aircraft 





standard. On total air strength, Great 
Britain would appear to hold the next 
position (though British officials arc 
wont to lament that their country 
stands no better than fourth), with the 
United States third, Italy fourth. 
Russia probably in fifth place, and 
Japan a fairly close sixth. The total 
number of the world’s military airplanes 

proxlmatefy * WXM, Including 12,800 
from the six great air powers. The 
total of annual expenditure for the 
purposes of military aviation is about 
$500,000,000, including $420,000,000 
from the six leaders. 
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V-< up well in 1931, despite the need for 
retrenchment. Transport planes flew 
an increased mileage, with passenger 





clubs disappeared from the roster, one 
remained but did no flying, and two 
were added. Total flying time is off 30 
per cent from the 1929 high. Leading 
clubs, in amount of activity, were Ed- 
monton, Toronto, Montreal, and the 

Some of the clubs appear to have a 
social reasons only. In Saskatoon, for 

for each member qualified to solo. 

American designed planes (many of 


Canada by 


land Moths 



them built or assembled i 
licensees) total 261, more 
all the civil aircraft regi 
Dominion. Leading make 
Fairchilds and 27 Fokkei 
Super-Universals. De Havi 
lead all the rest, 148 of the 215 machines 
of British design being of that make. 
Among the balance are 33 planes of 
original Canadian types, twenty French 
machines and seven Junkers. Twenty 
machines of war-time design, most of 
them HS boats, are still listed as in 
service. Canadian production for 1931, 
including that of the licensees of Ameri- 
can and British firms, was about 60 
planes. 

In Canada, as in the United State 
the number of aircraft in service ri 
mained virtually static in 1930 and it 
creased about ten per cent in 193 
Their is an apparent tendency to abai 
don the flying boat in favor of the float 
seaplane, a natural outgrowth of the 
popularity of the Moth and of the Fair- 
child and other American types. There 
has been an actual drop of about ten 
per cent in the number of licensed pilots 
in the Dominion during the past year, 
as against an increase of 15 per cent 
in the United States. 
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Foreign activities 


How do Europe and America compare? 


A COMPARISON of aeronautical 
expenditures has been made in 
tabulated form, but it requires some 
little explanation. There are many gaps 
which could not be filled even after 
study of all the records available in 
this country. It is impossible to secure 
strictly comparable figures for parallel 


Foreign subsidies and 
appropriations 



listing for the various countries. The 
definition of the term “subsidy” varies 
from place to place. Still more variable 
is the determination of what should be 
included within the appropriations for 
civil aeronautics. In France, and in a 
number of other countries to a lesser 
extent, there are general services which 
have both civil and military functions 
and which can not be split up between 
the two. 

In general, the attempt has been to 
include charges for the regulation of 
aircraft, for airway development, and 
for research bearing exclusively on civil 
employment of aviation. In short, the 
items have been set as nearly as possible 
in parallel form with those of the budget 
of the Aeronautics Branch of the De- 
partment of Commerce. It is not always 
possible to make such a separation, how- 
ever, and in some cases meteorological 
services and other auxiliary expendi- 
tures are included. Very special cases 
are those of Germany and Austria, 
which are prohibited by treaty from 



having any military air force, and which 
must, therefore, charge all their aero- 
nautical expenditures to the civil divi- 
sion. In Germany a large amount of 
miscellaneous research, developmental, 
and administrative work that would be 
carried in any other country by the 
Army or Navy has to go down as civil 

The highest per capita appropriation 
for civil aviation is undoubtedly that 
of Canada. Taking into account the 
probable deficit on the air mail con- 
tracts, the total governmental outlay 
there amounts to 65 cents a year for 
every resident in the Dominion. The 
equivalent figure for the United States, 
including the air mail deficit, is 25 
cents. Belgium spends 30 cents per 
capita, largely on airway development 
in the African colonies, while no other 
European state goes as high as 25. 

The standing on total per capita ex- 
penditures, including the military, is 
quite different. On that basis, both 
Canada and the United States, each 
with a figure of just over $1, are well 
down the list — far below France, with 
$2.50, or Great Britain, with $2.25. 

To show what the several countries 
are getting for their money in the way 

at the bottom of the page have been 
drawn. 

Both the direct subsidies to the trans- 
port companies and the total expendi- 
tures on civil aeronautics have been 
plotted. The figures used do not ex- 
actly correspond to those in the table 
in some cases, as a certain proportion 
of the aeronautical expenses of non- 
aeronautical departments, and particu- 
larly those for meteorological service 
along airways, have been counted in. 
In the case of the United States the 
figure plotted as the total governmental 
outlay on civil aviation includes the 
appropriations of the Department of 
Commerce, the Post Office Department's 
deficit on air mail, and the Weather 
Bureau’s airway work. 

It appears that the American govern- 
ment spends on the promotion of civil 
flying about a third more than France. 
Germany, and Great Britain together. 
The American government, however, 
gets more for its money than do those 
of most European countries. The air- 
plane mileage flown in air transport 
under the American flag was more than 
three and a half times the combined 
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totals for the three countries just men- 
tioned. The American passenger mile- 
age is three times the aggregate pas- 
senger mileages of the other three. 

Those are facts worth bearing in mind 

for the benefit of the individual, oc- Xorth , 

to know why aeronautical developments Colombii 
in America lag so far behind those in Mexico. 
Europe. Europo 

In the lower curve both direct sub- Belgium- 
sidy and total civil aviation expenditure Czecboel 
are given in terms of dollars per 
equivalent passenger -mile of traffic, 
taking a ton-mile of express or mail ^ B[ 
as equal to ten passenger miles It is {JjJJ* ' 
the traffic actually handled, not that for Neiicix 
which capacity is provided, that is used PoBmd . 
in its calculation — so that if it appears 
that the government is spending 30 

tion where the passenger fare is only 


Passenger traffic in 
passenger-miles 


Annual airplane mileage 
in air transport 






show a gradual downward trend. Both 
remain in the neighborhood of 50 cents 
per equivalent passenger-mile total out- 
lay, with direct subsidies of 40 cents 
in France and 20 cents in Germany. 
As previously noted, the civil aviation 
budget in Germany has to carry an ex- 
ceptional amount of general aeronautical 
expenditure. If Germany had a mili- 
tary air force, it is probable that they 
could get the same results that they are 
getting now with their civil aviation 
and with the same general methods of 
operation with a total civil aeronautics 
expenditure of not more than 30 cents 
per passenger-mile. 

The curves for Great Britain and the 
United States have shown a more 
definite tendency towards self-support, 
at least until the last year. The British 
seem to have struck a deadline at about 
30 cents per passenger-mile, and to be 
unable to reduce their governmental ex- 
penditures below that point. Our own 
figure had fallen off steadily to 19 cents 
per equivalent passenger-mile for all 
governmental contributions, including 
the air mail deficit, in 1930. In 1931 
it increased to 20 cents. The depres- 
sion, and the consequent slowing down 
of the rate of increase of commercial 
traffic, is largely responsible for these 
checks to cost reduction. 

In proportion to the actual amount 
of transport operation the govern- 
ment of the United States is spend- 
ing just about one-third less than the 
most liberal of the three European 
nations leading in transport flying, and 
less than half as much as either of the 

Although no curves have been drawn 
for Italy and the Netherlands, their 
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expenditures have been calculated for 
the last two years. For Italy the 1931 
result is roughly 35 cents per equivalent 
passenger-mile, a little above the Brit- 
ish figure. The Netherlands, with a 
small area and comparatively little air- 
way construction to be done at govern- 
ment expense except in the Dutch East 
Indies, have made the best showing of 
all — 6 cents spent on civil aviation for 
every passenger-mile in 1931 and 7 
cents in the previous year. The opera- 
tions of the K.L.M. have of course 
long been famous for economy. 

Volume of traffic 

O UTSIDE of the United States the 
general volume of air transport 
operation and traffic show only a rela- 
tively slow change. The object of most 
of the European countries was to 
spread out geographically until they 
should have covered their colonies in 
a satisfactory fashion. Most of them 
have now either approached their goal 
or are slowing down on further devel- 
opment work because of the need for 
economy. Only in Russia has there 
been a rate of growth approximating 
that of the United States in the last two 
years. Italy has also gone ahead com- 
paratively briskly, while France, Ger- 
many, Great Britain, and the Nether- 
lands, as judged in the figures, have 
virtually stood still. France and Ger- 
many show an actual decrease in mile- 
age flown from 1929 to 1931, while the 
other two countries have registered an 
increase of less than 10 per cent in two 
years — two years in which the Ameri- 
can mileage has increased by 130 per 
cent. The value of the services has been 
much increased by extension into new 
territory. Especially is that true of the 
Dutch and British lines to the East. 
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;ss and mail traffic 
in ton-miles 


The growth of the relative impor- 
tance of express and mail traffic on the 
European lines is quite remarkable. 
America has the reputation of being 
the home of the air mail, while pas- 
senger transport by air was first in- 
tensively and intelligently developed in 
Europe. Nevertheless, at the present 
time mail and express make up only 
23 per cent of the traffic on the Ameri- 
can airlines, the passengers the remain- 
ing 77 per cent. In Great Britain the 
corresponding figure for mail and ex- 

of one-half in the last four years. In 
the Netherlands it stands substantially 
at the same level, while in France it is 
42 per cent. Economically, mail and 
express are more important to Ameri- 
can air transport than anywhere else 
in the world, but in volume of traffic 
they have less significance here than in 
the leading European countries. 

The same conclusion develops from a 
comparison of the traffic statistics for 
the United States with those for the 
rest of the world. Roughly speaking, 
this country had 50 per cent more 
transport mileage flown in 1931 than 
all the rest of the world together, and 
65 per cent more passenger traffic. 
Putting it in other terms, 60 per cent 
of the world’s passenger transport was 
in the United States. Of the total mail 
and express transport traffic, however, 
this country handled only 47 per cent. 
Commercial load factors 

It is hardly possible to get statistics 
on the proportion of available passenger 
cargo space occupied on transport lines 
in comparable form for any consider- 
able number of countries. In the 



United States no such figures are com- 
piled, and in European countries they 
are figured on various bases — some in- 
cluding passengers carried free of 
charge, while others eliminate them 
from the count. Taking all that into 
account, such figures as are available 
show a rather remarkably small range 
for Great Britain, Germany, Italy, and 
some of the smaller countries. The 
British averages run somewhat higher 
than those for the continental countries, 
but practically all range between 35 and 
50 per cent. Although the correspond- 
ing American figure can only be very 
roughly approximated, it seems prob- 
able that it lies in the neighborhood of 
40 per cent for the American lines as 

Contrary to another assumption 
which American tourists still seem oc- 
casionally to adopt, that it is safer to 
fly in Europe than in the United States, 
American accident figures show a 
notable and growing superiority over 
those for practically all European coun- 
tries. On the basis of the average pas- 
senger accident figures for the last 
five years American transport flying 
has been 60 per cent safer than British, 
65 per cent safer than German, and 
200 per cent safer than French. 
British lines have gone through five 
of the last seven years without accidents, 
but a very bad year in 1929 brought 
their average record down. 

The best record of all, however, 
although on a comparatively limited 
volume of operation, is that of the 
Netherlands. The fatality rate on 
Dutch airlines over the last six years 
has been less than half that on Ameri- 
can lines over the last five, less than a 
third that of any other large European 
country. It is an extraordinary per- 
formance, especially in view of the in- 
clusion fo the line from Holland to the 
Dutch East Indies. 

Although the accident rate obviously 
is not unconnected with the efficiency 
of the operations, it cannot be taken as 
a direct and exclusive measure of their 
quality. In some cases where there is a 
large amount of flying over sea or over 
desert or over jungle the opportunities 
for fatal crash are exceptionally great. 
French airlines, for example, probably 
work on the average under conditions 
more difficult than those of most other 
European countries. 
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World plane ownership 

W/E NATURALLY look first at the 
TT table of airports, airplanes, and 
licensed pilots in the various countries 
of the world to sec how the figures 
for other lands compare with those for 
the United States. There is nothing to 
disturb us in the comparison. The 
United States and Canada are not so 
far beyond all competition with the 
rest of the world in aeronautical de- 
velopment as in the manufacture and use 
of highway motor vehicles, but we are 
still well ahead. The United States 
has almost four times as many auto- 
mobiles as all the rest of the world out- 
side of Canada. For civil airplanes, 
the ratio is one and a half to one. 
For qualified civil pilots the ratio 
is even higher, more than 70 per cent 
of the world’s licensed pilots being 
in the United States. Curiously 
enough^ the proportion is still the same 
for civil airports, North America again 
having just a little over two-thirds of 
the world's supply. 

Turning to the comparison of indivi- 
dual countries, it is surprising to find 
that the largest number of civil planes 


is licensed in France, for the French 
people have not had the reputation of 
being great users of aircraft of private 
ownership. An explanation is found in 
the lavish equipment of French trans- 
port lines, and especially those operating 
outside of France. The planes in use by 
the French transport companies out- 
number, by nearly two to one, the total 
for all the other transport lines of 
Europe, and they outnumber by just a 
third the transport planes in the United 
States, where there is approximately six 
times as much operation as in France. 

Germany is second in order, Great 
Britain third, and Italy fourth on total 
numbers of planes. On per capita 
ownership France still leads, with Great 
Britain second and Germany third 
among European countries, but none of 
them reach the standard of the United 
States, Canada, or Australia. Per 
capita ownership in the United States, 
in fact, is about three times as high as 

The pilot figures by individual 
countries present little of novelty. 
Taking the world as a whole, it is com- 
mon rule that the pilots exceed the 
civil planes in number by 50 to 100 
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per cent, the apparent surplus of pilots 
in the United States being only a little 
above the average for the rest of the 
world. No German statistics can be 
obtained, but aside from that the prin- 
cipal European countries rank in the 

Aircraft production 

F IGURES on civil aircraft produc- 
tion have always been very hard to 
get, but we have been able, by pooling 
the results of our own efforts with the 
figures obtained by the Department of 
Commerce through their commercial 
attaches in foreign countries, to get 
somewhat more complete and accurate 
data than ever before. Outside of the 
United States Great Britain appears as 
the leading producer, with most of the 
production accounted for in two or 
three factories. France, Germany, and 
Italy are fairly close together. There 
are no official figures on Russian pro- 
duction, but it probably lies somewhere 
between 200 and 400 civil machines a 
year, most of them of at least five-pas- 
senger capacity. The United States 
had about 47 per cent of the total pro- 
duction of the world in 1931 — probably 
the first year since 1927 that our share 
has fallen below a half. For this table, 
the Chamber of Commerce report on 
machines built in established American 
factories has been used. Amateur con- 

World airport facilities 

A CERTAIN degree of discrimina- 
tion must be used in preparing 
airport figures, as a field which would 
be given the very highest rating in a 
poverty-stricken country or in some 
remote part of the world might be put 
into the auxiliary class in Germany or 
Great Britain. Neglecting any such 
differences, however, and taking the 
numbers of airports without question 
as officially reported, Cuba makes the 
best showing on the distribution of 
fields. Great Britain comes next, as 
might be expected in view of the large 
number of cities and of the enthusiasm 
for private flying that exists there. No 
other country equals the record of the 
United States on airport frequency. 

It would perhaps be fair to compare 
Great Britain with the northeastern 
United States alone, rather than with 
the whole country. On that basis, our 
airport needs arc better provided for 
than those of the British, for in New 
England and the Middle Atlantic states 
there is an average of about one field 
for every 500 sq.mi. as against one for 
every 1,750 sq.mi. of land area in 
Great Britain. 

If recognized and listed auxiliary 
fields and military fields be taken into 
account, however, most European coun- 
tries would outrank the United States 
on airport density. On that basis, 
Great Britain would average about one 
field for every 450 sq.mi. of land area. 
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E l» I T O IS I A L S 

Aviation 

EDWARD P. WARNER, Editor 


An aviation platform 

(Continued from February 1 

E continue herewith the presentation of a pro- 
gram. A great deal has been said in the past 
three years about what various agencies, especially 
various departments of the government, ought to do 
for the aircraft industry. All that is very important, 
but it seems to us still more important that the indus- 
try find out what it can do for itself, and proceed 
accordingly. The platform, of which this is the third 
installment with still more to come, is a listing of a 
few of the most conspicuous and vital of the possible 
measures of regeneration from within. 

Manufacturing (continued) 

4. Stop selling ai a loss. Even after two years of 
depression and of forecasts that have gone sadly astray, 
there are a few fundamentals of economics and man- 
agement to which we can cling. One of them is that 
the man who persists in selling his product for less 
than it costs to make, no matter how speciously attrac- 
tive the arguments in favor of such a course may be, 
is ultimately headed for a receivership. Unless it is 
very clear that a turn for the better is in sight, it is 
better that no business be done at all than that it be 
done at a loss. 

Three years ago, there was some justification for 
arbitrarily setting very low prices on airplanes in order 
that the public might be persuaded to acquaint itself 
with the product. The time for that has passed. Price 
is not such a factor in selling planes that there is any 
vast group of customers waiting to rush forward with 
extended check books if a few hundred dollars can be 
shaved off from what they have to pay. Experience 
has taught us that there are too many other factors 
that play a large part in conditioning the market. To 
continue price-cutting is to embark the industry on a 
policy of mutual extermination without any compen- 
sating returns. It may be necessary, under existing 
conditions, to overlook such items of overhead as rent 
and interest in figuring costs. It is fundamental, how- 
ever, that no price ought ever to be set at less than 
10 per cent over the cost of manufacture, including 
executive salaries, the upkeep of the plant, and the 
maintenance of sales and other departments outside the 
factory proper. Unless that can be realized it is better 


to build planes only on order for people who know 
what they want and are willing to pay what it costs. 

While all these precepts have been put in terms of 
commercial practice, they apply with equal force to the 
sale of military planes. Bidding regardless of cost 
in order to get a contract on a competitive basis, com- 
bined with the not unnatural willingness of the serv- 
ices to take advantage of the lowest prices that can 
possibly be obtained, has been the curse of the aircraft 
industry at more than one period of its history. As a 
general rule it is better to let business go and to shut 
down a factory than to keep it running by getting orders 

5. Slop price concessions on used planes. A particular 
form of price-cutting, and one of the most aggravating 
forms, is the offering of extravagant allowances on 
used equipment, or the making of sundry freak con- 
cessions on the terms and extent of payment for a 
newly-purchased plane. If there is one thing which can 
do the aircraft industry more harm than general com- 
petitive price-cutting among manufacturers, it is the 
hidden and variable form of price-cutting which results 
from variable and excessive allowances on used planes, 
— and for that matter, on anything else, from outboard 
motors to grand pianos, that the would-be purchaser 
may possess. The automobile industry has been through 
that repeatedly, and has struggled with it constantly, 
with some measure of success. The manufacturers of 
airplanes will have to take the matter in hand promptly 
and police their own field, if they expect their adver- 
tised prices on the product to command any respect. 
The selling of airplanes is a necessary part of a great 
industry. If the industry is to survive on a sound 
footing, it must not allow its selling to drop into a 
process of haggling like that which attends upon the 
purchase of a rug from an Arab merchant in an 
Algerian bazaar. 
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NEWS 


OF T H E 


MONTH 


The Far East 

W HILE delegates to the Disarma- 
ment Conference at Geneva dis- 
cuss the possibility of limiting the 
strength of air forces, the air arm is 
held under the spotlight of world atten- 
tion in the Far East. Mainstay of the 
Japanese forces in the Shanghai engage- 
ments has been the group of 60 planes 
from the aircraft carrier Kaga, one of 
the three with which the Japanese navy 
is equipped. China is said to have 
a small efficient air force, including 
Vought Corsairs, Douglas bombers, and 
Armstrong Whitworth fighters, most 
of them stationed at Nanking and 
Canton. China also has a large group 
of craft highly ineffective, either be- 
cause of age or because of unfitness 
for military service. It includes 130 
Vickers Vfmy transports, purchased 
twelve years ago, and in part still con- 
tained in the original crates. Photo- 
graphs of Chinese planes in the war 
area also show Avro 504 K’s and 
Breguet 16’s, both of 1918 vintage. 
Though eighteen Chinese planes were 
seen defending their airdrome west of 
Shanghai and another was shot down 
in a duel in which its opponent also fell, 
Japanese aerial maneuvers have been 
for the most part unresisted except by 
anti-aircraft guns which accounted for 
one invading plane. Admiral Shiozawa 
early in the hostilities expressed his 
“shyness" of wrecking Shanghai and 
ordered his pilots to use onlv small 
bombs. It is not clear what "small" 
means in figures, but one bomb shat- 
tered the roof of a railway station and 
killed 150 Chinese within its walls. One 
high explosive and one sulphur bomb 
“accidentally” released were sufficient to 
completely wreck a Chinese cotton mill 
within the International settlement. 
Chinese artillery has been effectively 
silenced in recent drives. It is not yet 
clear how great a “moral effect” the 


Disarming at Geneva 

In the first days of the Disarmament 
Conference at Geneva much was said 
of bombing planes. The speeches of the 
heads of the several delegations, in fact, 
appeared to leave bombing aircraft 
without a friend. There was general 
talk of the desirability of their aboli- 
tion. The Italians and Russians favored 
it with enthusiasm, the Americans 
showed much more reserve on the point. 
Most specific and far-reaching were the 
proposals of the French. They sug- 


aviation (as outlined in “Air Armament 
Standards in the Melting Pot” in 
February Aviation), to include the 
direction of all air transport lines, by 
an international association, and the 
prohibition of the private ownership of 
planes of large size. They also called 
for an international police force to have 
the monopoly of possession of heavy 
bombardment planes. Two tons was 
suggested as the maximum empty weight 
for free incorporation in national air 
forces. But French delegates, pos- 
sessors of the strongest air force in the 
world, had nothing to say of limiting 
or reducing their own air power. 

Upon the air forces fell the main 
burden of the opening stages of the 
struggle for the control of the Hawaiian 
Islands, which is engaging the Blue and 
Black forces in annual Army-Navy war 
games. In raids by 150 planes on four 
of the islands, Blue “lost” 45 planes, 
but inflicted heavy damages on the 
Black stores and headquarters before 
returning to the aircraft carriers. One 
of these, the Saratoga, was “put out of 
commission" shortly afterward by bomb- 
ing airplanes of the defense, but as yet 
no really decisive action has been ac- 
complished by either side. Blue seized 
a short base at Hilo, 150 miles cast of 
Honolulu, and can operate its planes 
from the field as well as from the fleet. 


“United air force” again 

While executives of the services keep 
one eye on Hawaii and Shanghai and 
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the other on Congress, source of much 
concern is the bill to establish a depart- 
ment of national defense, introduced in 
the avowed cause of increased economy 
in organization, by Representative Byrns 
of Tennessee. It would include a united 
air force. The old arguments pro and 
con have been recited again. The Sec- 
retaries of War and Navy both have 
signified to the House committee in 
charge their undying opposition to the 
measure, on grounds that it would re- 
sult in decreased efficiency of the serv- 
ices because of the dissimilar conditions 
under which they must function. Ad- 
miral Moffett, Chief of Naval Aviation, 
agrees. General Foulois, Chief of the 
Army Air Corps, however, though he 
considered the proposed bill impractical 
as drawn, indicated his sympathy for 
the general scheme of a united air force 
and his desire to see a general survey 
made of the general organization of the 
national defense. 

The announced intentions of both ma- 
jority and minority leaders in House to 
support cuts of appropriations to the 
lowest possible figures are being recon- 
sidered in the light of the war news 
from the Far East. The Army appro- 
priation bill thus stands a better chance 
of escaping drastic reduction. The 
Senate, at the instigation of Senator 
Bingham, amended the first deficiency 
bill to provide $100,000 for additional 
flying time for reserves. The House, 
after much debate, refused to accept the 
amendment, and the Senate gave way. 
The reserves get no additional money. 
The Vinson navy bill, providing for in- 
creased aircraft-carrier and flying-deck- 
cruiscr tonnage, has been put aside. 


Airship scandal? 

Interest in recent airship matters has 
centered around Congressional hearings 
on charges by two former Goodyear- 
Zeppelin Corporation employees that 
much defective material and workman- 
ship had been, passed in the construction 
of the Akron. The charges were 
vigorously denied, of course, by Naval 
and Goodyear-Zeppelin officials. The 
sub-committee of the House Naval Com- 
mittee appeared to be favorably im- 
pressed with the replies to the charges 
and made an inspection trip to Lake- 
hurst in company with Lieut-Col. E. C. 
McDonald, one of the airship’s critics. 
No conclusions have been announced. 

It came out in the hearings that the 
Navy is willing to sell the Los Angeles 
for commercial use, though probably not 
until the Akron’s sister ship, due to be 
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completed in January, 1933, has been 
commissioned. A number of inquiries 
have been received, including one from 
Howard Hughes, aero-cinematic im- 
presario. The Goodyear-Zcppelin Cor- 
poration is considering making an offer. 
It has been suggested that proceeds from 
the sale be devoted to the additional ex- 
pense of enlarging the new airship to a 
capacity of 7,500,000 cu.ft. — a proposal 
which Admiral Moffett favors. ZRS-5 
would thus be larger than the new Ger- 
man LZ129, which is to have a capacity 
of 7,250,000 cu.ft. 

While its merits were being debated, 
the Akron weathered successfully a 
severe tilt with the elements in the 
course of a practice tactical exercise 
with surface ships of the scouting force. 
While passing down the east coast to 
engage in the fleet exercises off Florida, 
the airship encountered low fog, sleet, 
snow, and rain, which gave it a strenuous 
test During the first night ice col- 
lected on some parts of the fin to the 
depth of 6 in., and a coat of ice formed 
on top of the hull. No difficulty nor 
apparent hazard resulted. Feature of 
the trip was the successful mooring to 
the airship-tender Patoka off the Vir- 
ginia Capes. The next step in prepara- 
tion for the maneuvers in the Pacific 
was the installation of four special 
Curtiss fighters in the airship’s hull 
hangar. These machines will need no 
landing gears when operating with the 
airship, and performance should be cor- 
respondingly high in spite of limitations 
of size and weight. 

Now accepted as a tried and tested 
craft, the Akron is about to have a new 
commanding officer. To round out his 
naval experience, Lieut.-Comdr. Charles 
E. Rosendahl, survivor of the Shen- 


andoah disaster and for six years the 
Navy's ranking airship skipper, is to be 
sent to sea on a surface vessel. Comdr. 
A. H. Dresel, now in command of the 
Los Angeles, will succeed him. 

The introduction of airships into civil 
air transport on trans-oceanic passenger 
and mail lines would become possible 
under bills introduced into the House 
and Senate by Representative Robert 
Crosser and Senator McNary. Like the 
Parker-McNary measure introduced last 
winter, both provide for mail contracts 
on fairly liberal terms and for con- 

like those by which the federal govern- 
ment supports the construction of new 
merchant vessels. 


Air space ownership 
restricted 






The right of a landowner to the air 
space above his property has again been 
argued in a re-hearing of the famous 
case of Swetland v. Curtiss Airports 
Corporation. Owners of property ad- 
jacent to the airport which the Curtiss 
company had been developing near 
Richmond Heights, Ohio, had asked for 
an injunction against the airport be- 
cause of the continuous low flying over 
their homes and the dust from the flying 
field. The lower court granted it. The 
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United States Circuit Court of Appeals 
confirms the injunction, but narrows the 
grounds on which it had originally been 
issued. The court denies that low fly- 
ing in a single instance constituted a 
trespass, but allows that repeated pas- 
sage might create an objectionale nui- 
sance. Whether or not it did would de- 
pend on the particular circumstances. 
Denying the absolute ownership of air 
space, the decision is very encouraging 
to aeronautical interests. 

The final draft of a uniform aviation 
code for adoption by the states, under 
consideration for some time by the Aero- 
nautical Law Committee of the Ameri- 
can Bar Association (previously dis- 
cussed in Aviation, October, 1931, p. 
569), was drawn up at a meeting of the 
committee in St. Louis recently. The 
code, which defines the ownership of 
air space above privately-owned prop- 
erty as well as liability of aircraft for 
damages to passengers, baggage, and 
freight, will be submitted to the associa- 
tion at its annual meeting in Washing- 
ton this fall. Upon acceptance will fol- 
low action to persuade states to amend 
their statutes in conformity with the 
proposed code. 

International Bulletin 7-A 

Legal standardization on an interna- 
tional scale will be among the delibera- 
tions of the Seventh Pan American 
Conference in Montevideo, Uruguay, in 
December of this year. The Convention 
on Commercial Aviation, signed at 
the Sixth International Conference of 
American States in 1928 and so far 
ratified by five countries, including the 
United States, will form the basis for 
the study. 

Some ten years of debate by the In- 
ternational Commission for Air Naviga- 
tion have finally resulted in the formula- 
tion of regulations governing structural 
design and the issuance of certificates 
of air-worthiness. Somewhat vague in 
many details, they are to be put into 
effect in the 28 countries parties to the 
convention of 1919. The regulations 
generally resemble French practice. 

Coincident with announcement of the 
suspension of work on the biggest 
British flying boat are details of the 
projected Dutch giant destined for use 
on the Amsterdam-Batavia route. Al- 
most twice the size of the Do.X, it will 
be a monoplane of light metal and rust- 
proof steel, with the engines and most 
of the passenger quarters installed in the 
wing. Ten 1,000 hp. engines of low 
iuel consumption will give it a speed of 
about 140 m.p.h. and with a normal 
passenger load of 200 persons and two 
tons of freight range of 2,200 miles. It 
is, as yet, a paper airplane. F. Kool- 
hoven, well-known designer since 1912, 
guides the project. 

The engines of the airship R.101 were 
the inspiration of several years’ research 
on "steam-cooling.” Final experiments 
of several months’ duration with day 
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and night bombing planes and a multi- 
engined transport are expected to prove 
the efficiency of an evaporative cooling 
system which not only effects a saving 
of weight as great as 100 lb. in a 500 
hp. engine, but also reduces dangers of 
engine temperature variations. Water 
circulating between the cylinder jackets 
and a pressure tank generates steam. 
The steam rises to the condenser, is re- 
converted to a liquid state, and begins 
the cycle anew. 

Faster fighters, faster bombers 

A possible addition to British line-up 
of high speed fighters is the Vickers 
Jockey, a single seater fighter undergo- 
ing trials at Brooklands aerodrome. A 
top speed of 238 m.p.h. is attributed to 
it at the high altitudes where its super- 
charged 530 hp. Bristol Mercury engine 
reaches its full power. 

Greater speed, efficiency and comfort 
will be insured Army Air Corps pilots 
by recent acquisitions of the Materiel 
Division. The new P-6E single-seater 
pursuit biplane powered with a Curtiss 
V-1570-C 600 hp. engine has a speed 
of almost 200 m.p.h. at sea level and 
climbs at 2,400 ft. per min. toward the 
higher altitudes where the newly-tested 
electfically-heated gloves facilitate the 
pilot’s work. A newly perfected 40-lb. 
radio, capable of transmitting and re- 
ceiving either voice or code on about 


one-twentieth the power used by a curl- 
ing iron, can keep the pilot in constant 
touch with the ground and with other 
planes at a distance of 70 miles. De- 
veloped under the direction of Capt. 

H. M. McClellan, army radio expert, 
and tested by the Ninety-fifth Pursuit 
Squadron at March Field, Cal., the tiny 
set fits in a space of less than a cubic 
foot behind the cockpit and has a 12-ft. 
aerial strung from wingtip to tail. 

After six months under special guard 
at the Martin plant in Baltimore, a new 

men has been delivered to the Army 
Air Corps for testing. Twin Hornet 
engines, developing about 1,200 hp., 
built into the wings of the plane and a Pilots out, A.L.P.A. 
retractable landing gear put it among 
the fastest bombers in the world, with a 
speed of more than 180 m.p.h. The 
Boeing monoplane bomber delivered to 
the Army last summer, also twin- 
engined. has a speed of the same order. 


Trophy races, will be flown over a 10- 
mile triangular course as formerly. 
There will be more stress on free-for- 
all events than in the past, less atten- 
tion paid to races for A.T.C.-holding 
machines. 

Another important novelty will be 
the abolition of sex discrimination. 
Heretofore the women pilots have been 
restricted to races for women only. This 
year, they may enter everything. As in 
1931, a series of zone meetings are being 
held under Cliff Henderson's direction 
to discuss tentative rules and program. 

Changes are to be made in this year's 
King’s Cup race in England. It will be 
run on two days, the first day’s event a 
trial heat to qualify a maximum of 50 
machines. With the removal of the 
amateur ruling in force last year, any 
civil airplane capable of a speed of 110 
m.p.h. or more and any pilot with at 
least 100 solo hours will be eligible. 
The course for the first day will be 750 
miles long, that for the final race 500 

Clarence Chamberlin recently added 
a high altitude flight to his exploits with 
his Packard-diesel-powered Lockheed, 
and made effective answer to critics of 
the diesel who have alleged that the 
type would not run at all at high alti- 
tudes, since the heat of compression at 
low atmospheric pressure would be in- 
sufficient to fire the charge in the 
cylinder. Chamberlin reached an alti- 
tude slightly in excess of 19,000 ft., 
probably a record for a compression- 
ignition-engined plane. So far from 
the engine having refused to run, press 
reports of the flight stated that the 
throttle had to be closed slightly at the 
high altitudes to hold a constant r.p.m. 

While on the West Coast during a 
recent trans-continental survey trip for 
the Texas Company, Frank Hawks 
squeezed a round trip flight between 
Agua Caliente and Vancouver into the 
fast time of 13 hours and 44 minutes 
(2,250 miles: 164 m.p.h.). He used his 
well-known Travel Air S. Though his 
time is a record for the round trip, 
Hawks failed by 6 minutes to break the 
one-way record to Vancouver held by 
James E. Wedell. 


Air races emancipate women 

National Air Race innovations already 
announced for the coming fall include 
an extended use of handicaps in closed- 
course events and the introduction of a 
3-mile oval course with one straight- 
away directly in front of the grandstand 
and the whole course in full view of the 
spectators. The high-speed events, such 
as the Thompson Trophy and Aerol 


The first strike, or lockout, or com- 
bination of both, on a United States air- 
line has occurred. Pilots and executives 
of Century Airlines failed to agree over 
a wage readjustment and the former, 
members of the Air Line Pilots' Asso- 
ciation, on Feb. 9 ceased being em- 
ployees of the company. All flights 
were cancelled until a new pilot force 
might be collected. Unusual significance 
was attached to the episode because of 
its lack of precedent in American air- 
line circles. The company had sought to 
change pilot salaries from a fixed to an 
hourly rate. The company officials said 
the change would amount to a 15 per 
cent wage reduction over a period of a 
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year. The pilots said- it would be SO 
per cent. The Air Line Pilots’ Associa- 
tion has rallied round its unfortunate 
members, with all the preparations tra- 
ditionally associated with labor unions 
at war. All members who have posi- 
tions are to be assessed, that strike bene- 
fits may be paid. Any pilot taking 
employment from Century while the old 
pilots remain inactive is to be black- 
listed by the Association. Century’s 
operations are to be picketed, both on 
the ground and in the air. The struggle 
will, unless a compromise is very 
promptly reached, go far to determine 
the future of the Pilots’ Association, 
whether it is to be a negligibly weak 
body with interests largely social or an 
extremely powerful and aggressive fac- 
tor in determining the operating and 
personnel policies of the air transport 

Ludington Lines causes another stir 
in the air transport field by announcing 
intention to step up its hourly service 
between New York and Washington to 
a half-hourly frequency in April. 
Twenty round trips daily is the plan. 
Eleven are flown at the present time. 
The trips on the half hour will be non- 
stop flights between the two terminals, 
the flying time 80 minutes, Consolidated 
Fleetsters the equipment. Thus Lud- 
ington is added to the list of operators 
no longer considering multiple engines 
essential for passenger service. 

Effective Jan. 16, the company set 
new low rates for the New York- Wash- 
ington service. Formerly $13.25, the 
through fare now is $10; the round trip 
$18.50 instead of $20. The base fare 
is down to 5 cents a mile. Object, to 
attract patronage during the winter 
months. Eastern Air Transport, Lud- 
ington’s competitor, has announced no 
corresponding change, but maintains the 
$13.25 one-way rate. 

Massachusetts, last summer the scene 
of the first railroad operated airline, is 
now considering a bill authorizing rail- 
roads generally to operate both motor 
vehicles and airplanes. 

Early objection of several railroads 
to the issuance by the Illinois Commerce 
Commission of certificates of con- 
venience and necessity to three air 
transport companies whose schedules to 
some extent coincided with the rail- 
roads, was later removed. The commis- 
sion decided that since the type of 
transportation offered by the airlines 
was not rendered by the railroads there 
was no objectionable conflict. 

All-Red Cape-Cairo complete 

Chief among new services inaugurated 
is the Cairo-Cape Town run of Im- 
perial Airways. The first through flight 
started from Croydon Jan. 20. The new 
part of the Empire system consists of 
the operation between Nairobi and Cape 
Town, the Cairo-Nairobi section having 
been opened on Feb. 28, 1931. The 
flight from London to Cape Town, al- 



most 8,500 miles, consumes twelve days. 
All planes used are large (at least 
3,000-lb. payload capacity) and multi- 
engined. Armstrong Siddeley Argosies 
are used between Cairo and Khartum, 
Short Calcutta flying boats between that 
point and Nairobi, de Havilland Her- 
cules between Nairobi and the Cape. 

of the eighth and last of its fleet of 
Handley Page four - engined biplane 
transports of the Hannibal type. Four 
arc in service between London and Paris 
and the balance are operated between 
Cairo and the Near East, relieving the 
Hercules machines for the African 
service. The continental Hannibals are 
fitted to accommodate 38 passengers, the 
others but eighteen, to provide greater 

New Pan American service 

New services include the 36-hour 
air-rail service between New York and 
points served by Pan American Air- 
ways at new low combination rates 
($115 New York-Havana), and the 
259-mile extension by United from 
Omaha to Watertown, S. D. 

T. A. C. has moved its operations 
headquarters from Pontiac, and its 
sales-purchasing department from Cleve- 
land, to the hangar at the Detroit City 
Airport. The company will resume the 
amphibious trans-Lake Eric service be- 
tween Detroit and Cleveland April 1. 
It has followed up its experimental 
inter-continental airway work of last 
summer by negotiations with foreign 
governments for leases on suitable land- 
ing points along the route. 

Eastern Air Transport has shifted its 
Miami terminal from the Pan American 
airport on 36th St., Miami, to the Miami 
Municipal Airport. Robertson Airline's 
service between St. Louis and New 


Orleans has been discontinued. Century 
interests hint at fifteen-minute sched- 
ules between mid-Western cities within 

United Airlines and Western Air Ex- 
press have speeded up their combined 
Los Angeles-New York passenger serv- 
ice by two hours, making possible an 
all-air, dav and night trip between the 
two cities' in 28 hours and 40 minutes. 
The night section of the flight is be- 
tween Salt Lake City and Iowa City. 

Eastern Condors hushed 

Further contribution to passenger 
comfort is to be made on planes of the 
Eastern Air Transport lines by the in- 
stallation of a muffler for engines re- 
ported to reduce noise by 70 per cent 
(units of measurement not stated). A 
single exhaust manifold two and a half 
times the diameter of the old type con- 
tains vanes to give the exhaust gases a 
whirling motion, so using up their 
energy before release into the air. De- 
signed and developed under the direc- 
tion of Chief Engineer Ralph G. Lock- 
wood [author of recent maintenance 
articles in Aviation], it has been in 
use for three months in several of the 
company's Condors, and will soon be 
standard equipment. 

Varney Speed Lanes is reported at- 
tracting heavy traffic on the Los 
Angeles-San Francisco run and forcing 
a general stepping up of schedules to 
match its 1 hour, 58 minutes service 
with Lockheed Orions. The Pacific 
Air Transport schedule was recently 
advanced from 3 hours to 2 hours, 45 
minutes, then to 2 hours, 30 minutes. 

All-expense air tours are being pro- 
moted by Air Tours, Inc., arguing the 
advantages of air transport on week- 
end trips and limited vacations. 

Possibly - far - reaching negotiations 


AVIATION 

March, 1932 


145 


were held in January between French The first bill to be introduced in the ing it until the beacons and intermediate 
and German representatives regarding present session of Congress regarding fields have been installed. The revised 
consolidation of interests in developing air mail would fix $1 per mile instead of edition of Aeronautics Bulletin No. 11, 
Europe-South America services. $1.25 as the maximum compensation for which covers regulations regarding in- 

All employees of United Air Trans- space, and would limit the route cer- termediate fields, reveals that the re- 
port are included in a group life in- tificate to three instead of ten years. It strictions limiting them to emergency 
surance plan recently taken out by the was introduced by Representative Brun- landings have been lifted to include all 
company. Each pilot is insured for ner of New York and was referred to properly supervised operations consid- 
$5,000, each mate for $3,000. the Post Office Committee. It would ered for the public good. 

Express continues to receive extra have no practical significance, as no Following growing sentiment in favor 
attention. T.W.A. has arranged for the contractor gets over $1 a mile now. of state development of intra-state air- 
air-bus service started in October in co- As a result of a resolution introduced ways, Michigan has taken over the 
operation with the Greyhound lines to into the Senate early in December and beacons privately instal'ed and operated 
include packages as well as passengers, recently agreed to, the Committee on by Transamerican Airlines, and the 
Packages now are received at all Grey- Post Offices and Post Roads will in- Illinois State Aeronautics Commission 
hound stations and forwarded through vestigate air mail contracts and methods has prepared elaborate plans for a state 
coordinated schedules by air and bus. of transmitting mail from airports to airways system when money becomes 
Century in January began filling an ex- post offices. A further resolution re- available. 

press contract with the Chicago Mail quested the Postmaster General to pro- Along with the interest in dcvelop- 
Order Company for transportation of vide the necessary detailed information ing state airways is developing the idea 
packages daily to Cincinnati for mailing, about individual contracts. The Senate of state licensing of airports. Recently 
The service will be expanded to include is also investigating, at the behest of the Illinois State Aeronautics Commis- 
other key mail distributing points. A Mackellar of Tennessee. sion announced that after Feb. 15 

promotion and advertising campaign is East St. Louis and the Curtiss-Stein- airports within the state could not be 
to be started soon by the Railway Ex- berg airport have been campaigning for operated without a license from that 
press Agency and the lines with which the designation of that field as the St. body. The first annual report of the 
it has contracts to increase patronage of Louis air mail terminal instead of Lam- New Jersey State Aviation Commission 
the system under the new rates an- bert-St. Louis Municipal Airport. Hear- includes the recommendation that New 
nounced two months ago. ings have been scheduled with Post- Jersey ports be licensed. That state in- 

Paul Goldsborough announces that master General Brown; indications eludes two of the busiest civil fields in 
the work of "radioizing” the airways were that a change at the present time the East, Central Airport at Camden 
for the transport companies, undertaken is unlikely. and Newark Municipal Airport. The 

about two years ago by Aeronautical T.W.A. reports that mail traffic over latter experienced a tremendous growth 
Radio, Inc., is about 90 per cent com- its line has increased six-fold since the >n traffic last year, passengers cleared 
plete. Equipment has been installed in Post Office Department ordered re- amounting in 1931 to 90,858, as against 
about 90 cities, and is predominantly of routing, of mail between Los Angeles 22,356 the year before, 
the radiophone type. and New York in January. About Representative LaGuardia of New 

Century-Pacific had its first major $25,000 is being spent equipping many York, aviation enthusiast, has asked the 
accident on Jan. 29 when a tri-engined of its fleet of Fords with wing mail bins. House to provide a public terminal air- 
Stinson crashed on a mountainside in The first Philippine air mail was P ort at Governor’s Island, New York 

the Tehachapis, about 30 miles south of opened Jan. 25 between Manila and harbor Army post, and has introduced 

Bakersfield, not long after it had taken Baguio by Philippine Air Taxi. a bill authorizing appropriations to in- 

off from that point. Weather condi- crease the present flying field area of 

tions were extremely poor, and it ap- Airway over the Berkshires *i’ c island for that purpose, 

peared the machine had struck the 1 The expensive bulkheading and fill 

ground while the pilot was attempting " survey is to be undertaken soon of at the site of the new Baltimore Munici- 
to go back to Bakersfield. Century- recen, ly authorized 121-mile federal pal Airport may not be as unsatisfactory 
Pacific service, already extended from airway between Boston and Albany by as was feared last summer, when an 
Tucson to El Paso, is reported likely to 'J'? y Springfield, Mass. American engineer's report indicated the work to 
go through to St. Louis soon. The Airways received the mail contract for date had been basically wrong. A 
Arizona Railroad Commission has post- , e route among the extensions granted newly-consulted expert believes that the 
poned hearing the line’s application for * ast summer, but will not begin operat- mud fill will dry out with the passage 
new certificates of convenience and 
necessity until March. 

Lawmakers think about 
parachutes 

The Century crash revived agitation 
for compulsory installation of para- 
chutes in passenger transports, though 
there is little in the circumstances of 
that tragedy to suggest that parachutes 
could or would have been used. Some 
excitement has been aroused by the ap- 
pearance of an article in Forum by a 
parachute enthusiast, painting the al- 
leged perils of air transport in lurid 
terms. A parachute-exacting bill was 
introduced in the New York State legis- 
lature in January. Early in February a 
bill was introduced in Congress by 
Congressman Celler of New York to 
require parachutes for all passengers in 
all interstate transport flying. 
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of time. Kansas City lias appropriated 
$58,140 in airport bond funds for a 
levee to protect its municipal port. 
Birmingham Municipal Airport has re- 
ceived the A.T.A. rating. Miami has 
bought a 1,730-acre tract which will 
connect up the municipal airport, the 
Naval Reserve field and a tract desig- 
nated for lighter-than-air use by the 

Roosevelt Field reports a net profit 
of $1,265 after expenses and deprecia- 
tion in 1931, as compared with a net 
loss of $127,781 in 1930. Hangar rents 
at Oakland Municipal Airport have been 
lowered. The former monthly rate of 
$60 for six-place machines has been cut 
to $30, the $40 rate for four-place 
planes to $25. 

There have been two bad hangar 
fires recently. Continental Airways lost 
its hangar and three planes, at the Chi- 
cago Municipal Airport, the damages 
amounting to $175,000. Three planes 
were destroyed by fire in the hangar 
on the private Dupont field in Wil- 
mington. 

Thompson Aeronautical Corporation 
reports a net profit of $10,945.20. Re- 
ceipts from transport, sales and serv- 
ice operations totaled $952,663.87 : non- 
operating revenue netted $12,990.09, 
and expenses totaled $954,708.76. 

Continental Motors Corporation, 
claiming a strong over-all condition, re- 
ports a net loss of $324,967.07 in the 
Continental Aircraft Engine Company 
subsidiary. Ugo V. D'Annunzio and 
J. V. D. Garretson of New York City 
have been appointed receivers for the 
American Aeronautical Corporation. 
The company has liabilities, exclusive 
of capital stock of $725,000, and assets 
of $2,130,000, most of them frozen in 
the form of the Port Washington plant. 

Curtiss-Wriglit goes 
cast of Suez 

Curtiss-Wriglit has arranged with the 
Turkish government to undertake air- 
port and airway surveys and the manu- 
facturing of aircraft in Turkey. Maj. 
William B. Robertson and F. E. Hulse 
have gone abroad to handle airway and 
airport surveys. Ca_pt. S. C. Coon will 
supervise the aircraft construction at a 
plane factory built three years ago at 
Kayseri, Turkey, but never used. 

Stinson has supplemented its regular 
line (announced in Aviation in Janu- 
ary) with a new de luxe four-place 
cabin machine. Organization of North- 
rop Aircraft Corporation by the Douglas 
Aircraft Company is reported. It is 
understood that J. K. Northrop, for- 
merly engaged in developing machines 
under his own name for United Air- 
craft, is active in the new Douglas sub- 
sidiary. Following the merger of Air- 
craft Products Corporation and Warner 
Aircraft, announced in the February 
issue, the former company is now desig- 
nated at Prodcraft, Inc. 

Despite economic difficulties and gov- 


ernmental economics, the aircraft in- 
dustries of Europe continue active. Both 
France and Great Britain report aero- 
nautical exports for 1931 well in excess 
of those of the United States. The 
Junkers company, of Dessau, has re- 
ceived a number of orders from un- 
named foreign countries, and has in- 
creased the working staff from 800 to 
1,000 and the working week from 40 
to 48 hours. 

A two-place Fairchild cabin mono- 
plane, powered with a high-drive Cirrus, 
is now undergoing final trials. Tests 
arc being run. also, on a Menasco 
Pirate installation on a Fairchild 22. 

Giros go wandering, 
find new builder 

Latin America's first contacts with 
the autogiro have come about through 
Lewis A. Yancey's recent flights to 
Cuba and Mexico. On Feb. 4, he made 
a landing at the site of the Mayan ruins 
of Chichen-Itza, in Yucatan. On Feb. 7 
he landed successfully in the high alti- 
tude of Mexico City, about 8,000 ft. 
above sea level, and later took off there. 

Following an accident to one of the 
Navy’s three giros at Quantico, Va., an 
official news release was issued stating 
the accident had been caused by the 
carrying away of one rotor blade. If 
true, it would have been the first time 
such a failure had occurred since giros 
had become commercially available. Fol- 
lowing much excitement the Navy sub- 
sequently issued another release, declar- 
ing that the statements in the first were 
in error and that an investigation had 
been launched to determine whether the 
accident was due to material failure or 
to operation. 

F. W. -Stecre Company, now of White 
Plains, N. Y., has been granted the 
fourth license to manufacture the giros 
by the Autogiro Company of America. 
Mr. Stcerc was the organizer of the 
Steere Engineering Company of Detroit. 
Vice-president and chief engineer will 
be Heraclio Alfaro, former associate of 
de la Cierva in Spain and with the Auto- 
giro Company of America in 1931. 

Juan de la Cierva and Harold F. Pit- 
cairn have been awarded jointly the 
John Scott Medal, bestowed annually in 
Philadelphia for outstanding accomplish- 
ment. Senor de la Cierva sailed Feb. 10 
after a visit of six weeks. The New 
England distributorship of the Pitcairn 
Autogiro has been placed with the 
New England Giro Company, lineal 
descendant of the old Boston Airport 
Corporation. 

A medal for Dr. Eekener 

At a special meeting of the F.A.I. in 
Paris, Jan. 14-15, the Grand Gold 
Medal of the Federation, awarded an- 
nually for outstanding achievement, was 
awarded Dr. Hugo Eekener for his serv- 
ices in his aeronautical career, par- 
ticularly the trans-Atlantic flights of 
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the Graf Zeppelin last year. The Ameri- 
can delegates presented the name of 
Wiley Post for his round-the-world 
flight. 

F.A.I. recommendations to be voted 
on by national aero clubs and the Inter- 
national Contest Committee include the 
suggestion for a system of route control 
of long-distance flights, so that pilots 
may receive credit for actual distance 
covered, instead of merely a straight 
line between take-off and landing points ; 
also the creation of a round-the-world 
flight record and creation of records for 
amphibious and autogiros. 

Air Features, Ltd., has been formed 
in San Francisco for the manufacture 
of signs for aerial advertising. The 
signs, with letters 10 ft. high and 6 ft. 
wide, are towed behind a giro. 

Well-intentioned but rather hopeless 
is the recent introduction into Congress 
of the Schall bill, seeking the appropria- 
tion of $40,000,000 for subsidies to fly- 
ing clubs. 

Personnel 

Harold Gatty has accepted appoint- 
ment as chief air navigation research 
engineer in the Air Corps, with head- 
quarters for the present in Washington. 

R. B. C. Noorduyn, formerly vice- 
president of Bctlanca Aircraft Corpora- 
tion, is now executive engineer of 
Pitcairn Aircraft, Inc. 

Lt. Col. Barton K. Yount, former 
Army Air Attache in Paris, will become 
commandant of Bolling Field Aug. 1. 

Dr. R. F. Longacre has succeeded 
Dr. Harold J. Cooper, medical director 
of the Aeronautics Branch, following 
Doctor Cooper’s resignation. 

Squadron Leader Orlebar, leader of 
the last three British Schneider teams, 
has been promoted to the rank of Wing 
Commander (equivalent to a Lieutenant- 
Colonel in the Army), 

American commercial aviation lost 
one of its oldest and most colorful mem- 
bers Jan. 26, when Edward A. Stinson 
died of injuries received in a crash 
following collision with a flag pole dur- 
ing a forced landing at night in Jack- 
son Park, Chicago. Eddie Stinson 
learned to fly in 1911, was an important 
factor in military aviation instruction 
during the war, was a veteran of all 
phases of barnstorming and exhibition 
days, and in later years became promi- 
nent as a manufacturer of the planes 
which bear his name. He was demon- 
strating the latest model at the time of 
the accident. 

Charles Talbot Porter, one of the in- 
corporators of the Huff-Daland Aircraft 
Company and for five years vice-presi- 
dent and chief engineer of the Keystone 
Aircraft Corporation, died Jan. 22 after 
a short illness. He was particularly 
identified with the development of the 
Keystone line of bombers for the Air 

W. F. Halley, president of Rapid 
Airlines, died in Chicago Feb. 4. 
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SIDE SLIPS 

By Robert R. Osborn 


A BOUT a year ago, while studying 
. the statistical issue of Aviation, 
we came to the realization 
very important statistics were not in- 
cluded, even though the data as it was 
given, was undoubtedly of great value 
to the industry. There was plenty of 
information on such 
subjects as aircraft 
and engine produc- 
tion and sales, pilots, 
students, and me- 
chanics licenses, and 
operations of air- 
ports and airlines. 

However, even 
though we could tell 
accurately just how 
many people were 
engaged in this busi- 

fiiid any information as to what all of 
these people were doing all of the 
Knowing that the same question 
have been unanswered for other sub- 
scribers and being ever anxious to be 
of service to our alleged reading public, 
we immediately set about to remedy this 
defect in our otherwise perfect mag- 
azine. and the data are presented here- 
with for the first time. At this point we 
wish to thank the committees headed 
by our able assistants, The Intrepid 
Aviator and The Sterling Mechanic, 
for their untiring efforts in collecting 
this data, and request them, for the third 
time, to return the box of cigars missing 
from our desk. 

In the following tables will be found 
summaries of the duties and functions 
performed by several large classes of 
people engaged in aeronautical work, 
with the percentages of their active time 
taken up by the various functions: 



I. Adjusting helmet, Cowles nnd muffler i 


AVERAGE MECHANIC 
C. Throwing practically new but dirty 




E. Actually coin? on 


H. Arguing pilots otl 


engines (included 




if one cylinder ai 

I. Writing to materials manufacturers asking 

K. Arguing test pilot out of suggested 

of airplane to meet performance estimate is due 

under power of engine, (31 Interference of sales 

department . , .19.7 

M. Changing all parts of experimental air- 
plane to moke it suitable for production. .80.9 


AVERAGE SALESMAN 
1 Functions Verccntatre of 

B. Dictating notes on ohangos required in 
present airplanes to make them salable, . .80.9 

C. Checking over "Help Wanted" advertise- 

D. Working up performance data of futuro 

E. Checking up on Itineraries of road shows 
of Scandals, Follies and Vanities, and locations 
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A new 

Stinson Junior 

R ECENTLY announcement was made 
(Aviation, January, 1932), of 
the production of a new model of the 
Stinson Junior, by the Stinson Aircraft 
Corporation of Wayne, Mich. Although 
following the general lines laid down by 
the earlier models, the new machine in- 
corporates certain changes which make 
for improvement in speed, stability and 
passenger comfort. 

The principal variation is in the de- 
sign of a new type of landing gear, in 
which fully streamlined wheels and 
shock absorber units are carried on the 
outboard end of small lower wing stubs 
projecting from the underpart of the 
fuselage. The wing-bracing struts ex- 
tend outward from the ends of the wing 
stubs. The overall drag of the under- 
carriage has been reduced by these 
changes. The external lines have been 
changed somewhat, particularly in the 
shape of the wing tips, which have been 
rounded off considerably more than in 
previous models. A new V-type wind- 
shield also adds to the streamlining, and 
affords improved vision for the pilot. 

Passenger accommodations have been 
improved by increasing the interior di- 
mensions of the cabin 3 in. in width, 
and 4 in. in depth. Automobile practice 
has been followed in the decoration and 
arrangement of seats and fittings. A 
layer of balsam wool has been built into 
the wall to reduce noise, and adjustable 
safety glass windows provided. Heaters 
are installed for winter flying. 

Standard equipment on the model R 
includes a 215-hp. Lycoming engine, 
rubber mounted; Eclipse electric starter; 
Hamilton Standard propeller; ring type 


engine cowling ; Pioneer instruments ; 
semi-air wheels with Timken roller 
bearings and self-energizing brakes ; 
and full navigation and cabin lighting 
equipment, including a 12-volt aircraft 
storage battery. 

A redesigned 
Privateer 

A NEWLY engineered Privateer of 
somewhat familiar form, but dif- 
fering widely in detail and construction 
from earlier models, is now undergoing 
flight test at the plant of Amphibious, 
Inc., at Roosevelt Field, L. I. Struc- 
turally. the hull resembles land plane 


rather than conventional flying boat 
practice. The framing is of welded 
steel tubing and is designed to carry 
all stresses without assistance from 
bottom or side plating. The skin, there- 
fore, is called upon merely to provide 
water tightness and to resist localized 
loads which might cause puncture or 
tearing. The bottom, which is of 
modified vee form, is of .065 in. Alclad 
bolted through to wood stringers and 
chines. The side covering, however, 
from chine to gunwales, is of fabric, 
graded from a heavy waterproof duck 
for the portion of the hull below the 
waterline, up through a medium grade 
duck, to standard Grade A aircraft 
cotton over the turtledeck. The cover- 
ing is heavily doped and waterproofed, 
and tests have indicated that the canvas 
so treated is more resistant to tearing 
and puncturing than a metal skin of 
equal weight. A properly protected 
canvas is also highly resistant to de- 
terioration from exposure to sea water. 
The use of a fabric skin also permits 
the use of double curvature in hull lines 
to improve aerodynamic properties, 
without requiring the use of compli- 



cated and expensive dies for the proper 
forming of metal and plywood. 

As before, the machine is a three-place 
pusher type monoplane with the engine 
mounted on a nacelle over the center 
of the hull. The most marked external 
change is in the abandonment of the 
open out-rigger supporting the tail sur- 
faces in favor of a single fuselage-like 
boom. The tail boom, which is de- 
tachable from the main hull at a point 
just above the sternpost is a diamond- 
shaped girder, consisting of four lon- 
gitudinal steel tubes, cross-braced at 
frequent intervals in both vertical and 
horizontal planes. The rear end of the 
boom flattens out to form the fin, and 
provides support for the rudder and 
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stabilizer. The en- 
tire boom structure 
is enclosed within a 
cylindrical fairing of 
plywood which does 
not carry any of the 
torsional or shear 
loads. The covering 
is faired smoothly 
into the afterpart of 
the hull, and into the 
fin. The wing, which 
is wire-braced both 
to the hull and to 
the engine mount, is 
of conventional design. The two spars 
are of wood, and ribs and ailerons are 
of stainless steel. The rudder and 
horizontal tail surfaces are also of 
stainless steel. All surfaces are fabric 
covered. 

The retracting landing gear is similar 
in external appearance to that used in 
the old Privateer. An ingenious ar- 
rangement applying high-pressure air 
from the engine starting system has 
been developed to provide the power 
for retracting and extending the wheels. 
A steerable tail wheel which acts as a 
water rudder completes the undercar- 
riage. The wing tip floats are of the 
usual Privateer construction, fabric 
covered over welded steel tube frames 
but have been redesigned to improve 
their streamlining. An interesting fea- 
ture is the incorporation of an oleo leg 
in the rear strut to protect the rear 
wing spar in case the floats strike the 
ground. 

The water tight enclosure of the 
cockpit has been so designed that vision 
in all directions, except directly to 
the rear, is practically unobstructed. 
Cockpit upholsterery is in removable 
panels, making it possible to get at 
control or to inspect the hull. Noise in 
the cabin is materially reduced by a 
lining of Dry-Zero in the walls and 
roof immediately below the engine and 
propeller. 

Stabilizer adjustment is obtained 
through the use of adjustable rod 
struts, as in former models, although 
the shape of the strut has been changed 
somewhat to avoid interference with 
the action of the elevator. 

In the present model the power plant 
consists of a model A-70 Continental 
engine of 165 hp. Oil tanks are located 
in the engine nacelle, and the main 
fuel supply is in the hull in a 48-gal. 
aluminum tank. 

Crawford all-metal 
monoplane 

A SIX-PLACE all-metal monoplane 
has recently been test flown by the 
Crawford Metalplane Company, Los 
Angeles, Cal. The machine is of the 
high wing full cantilever type, the wing 
being of multi-cellular construction simi- 




lar to the Junkers design. It is tapered 
in plan, and the angle of incidence 
changes progressively from root to tip. 
The fuselage is of monocoque construc- 
tion built up of corrugated aluminum 
sheet, assembled by riveting. 

The landing gear is unusual in that 
large sized air wheels arc cantilevered 
out from the under part of the fuselage 
by means of a short wing stub. The 
wheels themselves arc completely housed 
in torpedo-like enclosures. The machine 
is powered with a Wright Whirlwind 
engine of 220 hp. The general speci- 
fications are : Span, 42 ft. ; length, 28 ft. 
6 in. ; height, 8 ft. 1 in. : wing area, 220 
sq.ft. ; gross weight, 3,500 lb. ; wing 
loading, 15.9 lb. per sq.ft. ; power load- 
ing. 15.9 lb. per hp. 

Douglas B-7 
bombardment plane 

P HOTOGRAPHS have recently been 
released by the War Department of 
the new type of bombardment airplane, 
developed by the Douglas Airplane 
Company of Santa Monica, Cal. The 
machine is of the increasingly popular 
gull-wing monoplane type, powered with 
two Curtiss Conqueror liquid-cooled en- 
gines of 600 hp, apiece, hung outboard 
from the fuselage in two streamlined 
nacelles. Oil coolers and prestone radi- 
ators are suspended below each engine. 


Fuselage and tail surfaces are all metal, 
and wings are of the strut-brace type, 
fabric covered. The armament consists 
of machine guns fore and aft, and a 
complement of bombs slung beneath the 
fuselage. 

A new model 
of the Bird 

R EFINEMENT of detail and the in- 
stallation of a 170-hp. Jacobs power 
plant unit mark the new model C-J Bird, 
recently completed by the Bird Aircraft 
Corporation of Glendale, N. Y. Al- 
though basically similar to previous 
Bird models in design and construction, 
the changes which have been incorpo- 
rated add both to its performance and 
its appearance. 

The unit power plant idea has been 
well applied in the new design, with the 
result that the engine compartment for- 
ward of the fire wall is unusually well 
organized. All parts are readily acces- 
sible for inspection or adjustment, with 
a minimum of interference. Before final 
assembly, the complete engine installa- 
tion is asesinbled on a dummy engine 
mount, and all fuel and oil lines, as well 
as control rods and levers are fitted to 
suitable jigs. 

Another improvement in connection 
with the power plant is the placing of 
all fuel cocks, primers, etc. in the pilot's 
cockpit, instead of installing them for- 
ward and operating by push rods or 
levers. This arrangement puts the con- 
trol of the fuel supply directly under the 
pilot’s eyes, and eliminates trouble which 
sometimes occurs where remote control 
devices are employed. 

Changes have been made in the cowl- 
ing around the cockpit, to give better 
fuselage shape, and a new all-metal 
turtle-deck has been added, which in- 
corporates a headrest extending from 
the rear of the pilot's cockpit to the base 
of the fin. 

The general specifications are as fol- 
lows: Length overall, 22 ft. 6 in.; 

height overall. 8 ft.; span (maximum), 
34 ft. ; total wing area, 266 sq.ft. ; weight 
empty, 1410 lb.; useful load, 835 lb.; 
gross weight, 2245 lb.; wing loading, 
8.45 lb. per sq.ft.; power loading, 13.2 
lb. per hp. 
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M A N A G E M E N T 


Remote control for 
floodlight shadow bar 

U SE of a shadow bar on Ihe B.B.T. 

floodlight on Cleveland Municipal 
Airport has been regular practice for 
several years. Its operation has been 
simplified by a remote control device 
developed by Maj. John Berry, airport 
superintendent, enabling the man on 
duty in the control tower to handle the 

trol unit consists of a horizontal rod. 
on one end of which is a grip similar 
to a pistol grip, attached to a vertical 
rod fixed in a horizontal wheel. Around 
this edge runs the wire cable which on 
the floodlight end runs through a series 
of pulleys to the base of the bar itself. 

The operator merely aims the hori- 
zontal rod at tile landing plane as he 
would aim a gun, following the plane 
as long as it is on the ground or close The bar throws a shadow which, of 
to it in landings and take-offs. The course, blankets the plane and permits 
pulleys provide the proper leverage to the pilot to see the airport surface with- 
operate the bar which is about an inch out at any time being actually in the 
wide and as tall as the face of the light, glare of the light. A similar bar is now 

Camden, N. J* 31 Cnlra " ' rP ° rt ' 

Joint promotion scheme 
for airport billboards 

T HE Spartanburg (S. C.) Airport, 
a stop on Eastern Air Transport’s 
Richmond-Atlanta line, has been fur- 
nished with a sign jointly advertising 
the company’s schedule and a nationally 








advertised product. Such installations 
have been of no expense to the transport 
company through the cooperation of the 
local representative of the product ad- 
vertised. This is a form of joint promo- 
tion which has been widely used in 
other industries. 


A flying field 
“house organ” 

R oosevelt Field at Mineola, L. I. r 
has for some time issued weekly a 
mimeographed four-page folder contain- • 
ing news items regarding the activities 
at the field. This has proven effective 
in disseminating information throughout 
all the companies and airport personnel 
and customers at the field and to many 
connected with the industry in the New 
York metropolitan area. It has been 
effective in keeping aviation reporters 
of scores of newspapers in touch with 
Roosevelt happenings. 

The news letter has a circulation of 
about 350 copies which cost only about 
2.5 cents per copy to prepare by the 
mimeograph method. Items printed in- 
clude reports of interesting activities of 
guests and individuals stationed at the 
field, special operations undertaken by 
the Roosevelt companies or of operators 
located there, and other bits of “gossip" 

airport house organ which many large 
airports with diversified activities might 
profitably emulate. The inside spread 
is devoted to a weekly release for the 
special benefit of the press. This is 
sent out each Monday; the front and 
back pages containing information more 
local in nature are added on Tuesday 
and those copies arc distributed about 


Waiting room 
at Tulsa 

T HE passenger waiting room at the- 
new Tulsa Municipal Airport ad- 
ministration building. Much attention 
has been paid to the interior decorating, 
which includes frescoes over each main 
door depicting progress from old to new 
transportation media in the West. Air- 
line ticket offices are located along the 
side of the room and administration 
offices are in the four-story tower. 

Airline schedules are posted on the 
large bulletin board at the further end 
of the room. The exit to the field and 
the loading area is at the right under 
the clock. Writing tables are provided- 
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SERVICING 


SHORT CUTS 


Emergency hoist 
for engine removals 

F OR emergency removal or installa- 
tion of engine at Eastern Air Trans- 
port shops at Byrd Field, Richmond, 
Va„ a simple steel tube tripod crane 
may lie installed on the emergency 
truck in a very short time. With this 
arrangement it is possible to handle 
both the Curtiss Conqueror engines of 
the Condors as well as the Whirlwinds 
of the Kingbirds. When the crane is 
not in use, the three legs may be readily 
dismounted, and the truck made avail- 
able for other purposes. 

Dope room 
ventilating system 

A N efficient dope room ventilating 
-system has been installed at small 
cost by the Airtcch shops at San Diego, 
Cal. A large air box was built under 
the work bench along one side of the 
room, the intake being a floor-line slot 
2J in. high and 3 ft. long, with the 
exhaust through a circular opening 
leading to a stack communicating with 
the outer air. An ordinary air fan was 
salvaged from an automobile truck and 
mounted so as to operate in the circular 
opening between the air box and the 
exhaust vent. Driven by a i-hp. elec- 
tric motor this fan proved adequate to 
the job of ventilating a room 60x20 ft. in 
floor area and 12 ft. high. 

When doping in this room a door at 
one end of the room, remote from the 
ventilating system, is opened slightly. 
With the fan operating all air sucked 
into the system must come directly off 
the floor and since all dope fumes tend 
to fall to the floor this method serves 
to keep the room well ventilated. 

A schedule board 
for shop personnel 

T HE assignment of crews to repair 
jobs at the Pan American Airways, 
Inc., shops at the International Airport, 
36th St., Miami, is facilitated by the 
use of an ingenious scheduling board. 
The board is ruled off horizontally and 
vertically with white lines. The stand- 
ard servicing operations on both air- 
planes and engines are listed across the 
top, one operation opposite each vertical 
line. At the left hand side the names 
of the crews are listed, one opposite 
each horizontal line. The placing of 
a colored thumb tack at the intersection 
of any horizontal and vertical line in- 


dicates the assignment of that particu- 
lar man to the job indicated. Provision 
is made to indicate which shop shift the 
assignment pertains. A glance at the 
board at any time, gives a picture of the 
allocation of the entire shop force. 

A one-man 
tail skid dolly 

A T Eastern Air Transport’s Atlanta 
. Repair Depot, one man handles 
Pitcairn Mailwings in and out of the 



Company. The chief feature of the in- 
strument is that it eliminates the screw- 
ing of plugs in and out of sockets in 
the test chamber, reducing the opera- 
tion to simple motions of hand and foot 
which makes it possible to test spark 
plugs in almost as little time as they 
can be picked up and laid down by the 

The test chamber, with a glass 
observation window in the upper end is 
open at the lower end, and is fitted with 
a heavy rubber gasket against which 
the spark plug is pressed by means of 
a foot operated jack, effectively sealing 
the chamber. Air pressure is admitted 
by the hand operation of a valve lever. 
Contacts are provided for sending cur- 
rent through the plug when it is in 
place for testing and the control of elec- 
tric current is accomplished by means, 
of a button operated with the right: 
hand. 

Safety handles 
for wheel chocks 

R IGID handles 4 or 5 ft long, welded! 

or bolted to wheel chocks, permit 
accurate adjustment at each wheel from 
well outside the propeller danger zone- 



Spark plug 
testing apparatus 

A TIME and labor saving device for 
testing radio shielded spark plugs 
has been developed in the Oakland 
shops of the Pacific Air Transport 
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Jane's All The World's Aircraft, 
1931; Edited by C. G. Grey and 
Leonard Bridgcman; Sampson Low 
Marston & Company, Ltd.; London; 
1931; 603 pages. 

A FTER twenty years of uninterrupted 
- publication of the annual founded 
by the late Fred Jane, it is almost 
superfluous to review it. It has become 
the standard reference work of the aero- 
nautical world, to which one auto- 
matically turns whenever there is 
occasion to look up the characteristics 
of European airplanes. The present 
issue is as well planned, and has illus- 
tration as copious, as any of its prede- 
cessors. There is somewhat more gen- 
eral information than in any previous 
year, especially on air transport 
operations and on the airports of the 
various countries. Engines are as well 
covered as airplanes. 

Close examination of the American 
section reveals only a few unimportant 
errors, and it proves to be surprisingly 
up to date. The volume arrived in the 
United States about Jan. 1, yet it in- 
cludes information on American mili- 
tary types on which the first data were 
released in this country as late as Octo- 
ber. The closest approach to seriously 
misleading information is the inclusion 
of four or five companies which are 
totally extinct. 


The Aviation Handbook, by Edward 
P. Warner and S. Paul Johnston; 
McGraw-Hill Book Company, 1931; 
715 pages; $7.50. 

H ARD on the heels of the "British 
Handbook of Aeronautics” comes 
the first American attempt of the sort. 
It goes much less deeply into theoretical 
matters, but considerably farther into 
practical design data, than the British 
volume, and of course has the advan- 
tage of being prepared from the Ameri- 
can point of view. Like other engi- 
neering handbooks, it is a compilation 
rather than an original production, an 
attempt to bring together all the most 
important material to which the aero- 
nautical engineer has frequent reason 
to refer. Roughly speaking, 200 pages 
are devoted to aerodynamic data, in- 
cluding airfoil characteristics, parasite 
resistance information, performance 
computation methods and formulas, and 
' (nations bearing on stability and con- 


trol; 100 to materials with reprints 
from many Army and Navy specifica- 
tions; 100 to structural data, including 
load factor specifications for American 
military and commercial planes and 
also those of certain foreign govern- 
ments, and many charts, equations and 
tables bearing on stress calculations; 
and 200 to design standards and data 
on equipment, including general instal- 
lation drawings for all much-used 
American and some British engines and 
for a great variety of instruments, ac- 
cessories, and standard parts. The vol- 
ume closes with a reprinting of the 
Airworthiness Regulations of the De- 
partment of Commerce (Bulletin 7-A) 
and of the general specifications for 
aircraft of the United States Navy. 
Weight data are also given for all 
standard accessories and parts and 
weight analyses for a number of typical 

Since one of the authors of the hand- 
book writes this review, it would be im- 
proper to praise the work, and the re- 
view has been confined to a listing of 
what the book contains. It can at least 
be claimed that it is an honest attempt 
to fill a serious gap in aeronautical 


United States Aviation Reports. 
1931; Edited by Arnold W. Knauth, 
Henry G. Hotchkiss, and Emory H. 
Miles; 526 pages; United States Avia- 
tion Reports, Inc.; Baltimore. 

T HE law becomes ever more impor- 
tant in aviation, and operators of 
aircraft are finding that they must learn 
something about the law themselves in- 
stead of merely depending on advice of 

volume of Aviation Reports then can 
be considered as addressed to laymen 
as well as to members of the Bar. 

From either point of view it is al- 
most impossible to criticise the book. 
It is a careful and complete compila- 
tion of all decisions relating to the law 
of aviation in the courts of the United 
States and Canada, of all state and fed- 
eral statutes affecting aviation, and of 

and other administrative legal authori- 
ties. There is a very careful index by 
subject, and the value of the work is 
immensely increased by a twenty-page 
cumulative index covering all the cases 
and laws recorded in the four years in 
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which the Aviation Reports have been 
issued. Particularly worthy of commen- 
dation, especially from the lay point of 
view, is the careful summary and classi- 
fication of the most important points 
brought out which precedes the reprint- 
ing of each decision or judicial charge. 

Among the cases of particular inter- 
est covered in the present volume are 
the Eastern Air Transport gas tax case 
and the passenger liability cases re- 
sulting from the Colonial Airways 
accident at Newark in 1929 and the 
T.A.T. accident at Indianapolis late in 
the same year. 


Upship!, by Lieut. Comdr. Charles E. 
Rosendahl ; Dodd, Mead & Company; 
New York; 1931; $3; 311 pages. 

B OOKS on the rigid airship have 
been rare, and most of those that 
have been written have presented the 
German point of view or have related 
principally to war-time flying. There 
has been no other volume on airship 
operation from so competent an Ameri- 
can source as this, because there is no 
other American source so competent. 
Commander Rosendahl writes from an 
unique experience. 

“Upship!” is devoted largely to the 
recital of that experience. With brief 
interludes devoted to illuminating 
technical matters for readers not versed 
in airship theory and practice, Com- 
mander Rosendahl devotes 200 pages 
to the record of airship development 
as he has seen it from 1923 to 1931. 
It is a record that includes the first 
trials of the Shenandoah, that ship's 
wild voyage after breaking away from 
the mast, the final loss by storm, the 
subsequent career of the Los Angeles 
under the author's command, and the 
first trans-Atlantic flight and the flight 
around the world of the Graf Zeppelin 
on which he was an official observer. 

Commander Rosendahl reviews the 
airship’s prospective place in the world 
and the technical problems, especially 
those of handling on the ground. No 
one has done so much as he and his 
associates to solves those problems. Al- 
though the book is the work of an enthu- 
siast for the airship it is written with 
due restraint, and it will be difficult for 
any reader of the forecast of the air- 
ship’s future wholly to avoid infection by 
Commander Rosendahl's enthusiasm. 


Model Builders’ Manual and Junior 
Aeronautical Engineering, b y 
Thomas L. Bulger; Dime Publications, 
Inc.; New York City; 64 pages; $.50. 

K R those interested in building 
odel aircraft, an avocation which 
has increased in popularity extensively 
in recent years, particularly among 
youths active in handcraft, this should 
be a useful handbook. 
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TRANSPORT 

Operations and Traffic Management 


Glazed windows 
simulate fog 

C LOSE attention is paid by opera- 
tions officials of Mexican division, 
Pan American Airways, to the pro- 
ficiency of its pilots in instrument 
flying, because the meteorological con- 

flying by instruments for an hour or 
two at a time. Like many transport 
companies, Mexican Aviation Company 
maintains, at its Brownsville base, a 
plane devoted to instrument flying in- 
struction and practice. This machine, 
a Fairchild 71, differs from the regular 
model in that the rear section of the 
cabin, where the student is placed, is 
fitted with glazed windows rather than 
totally opaque material. The company 
has found that the soft grey light pene- 
trating the “blind” cockpit through this 
glass approximates best the conditions 
encountered in actually flying through 
fog. No night flying is done by the 
company. 

Travel planning bureau 
for business men 

T HE Business Travel Planning 
Bureau established Oct. 1 by Ameri- 
can Airways to plan itineraries for 
traveling business men, utilizing air- 
lines, railroads and other services of 
transportation, has to date figured out 
more than 3,000 trips for salesmen, 
sales managers, and executives of firms 
whose products have a national distri- 


bution. About 20 per cent of this num- 
ber have actually made the trips planned 
and in every case the traveler has been 
enthusiastic about the service. The ob- 
ject of the bureau is to enable travel- 
ing men to get about the country losing 
as little business time as possible en 
route. If two services parallel any part 
of the itinerary, the one which saves 
most business hours is recommended 

A typical instance of how the bureau 
functions: C. S. Hamilton, president of 
the Hamilton Motor Car Company of 
Dallas, recently had business which oc- 
casioned him to visit New York and 
Detroit. The Dallas office of American 
Airways arranged all transportation for 
Mr. Hamilton as follows: From Dallas 
to Port Columbus by American Airways 
and from Port Columbus to New York 
via railroad. Returning, he was routed 
to Detroit over United Air Lines and 
Transamerican ; from Detroit to Cin- 
cinnati by train and from Cincinnati to 
Dallas by American Airways. 

The bureau is headed by a member 
of the traffic department and his 
assistant in New York City, with traffic 
representatives in each division specially 
coached in the work of coordinating 
schedules. The bureau is a recognized 
division of the traffic department. 

Smoking permission 
approved by passengers 

T HE advisability of permitting smok- 
ing on passenger transports has been 
a moot question of policy ever since 



scheduled operations started. In Europe 
it is common practice to permit smok- 
ing, but in this country airlines have 
been divided on the question. Eastern 
Air Transport permits smoking but 
only on its Condor machines and there 
only in the forward compartment, 
though this rule often is overlooked 
when the plane is crowded and use of 
the compartment by all passengers wish- 

Lines forbidding smoking have been 
prompted chiefly by the desire to re- 

the average passenger through con- 
taminating the air in the confined cabin, 
particularly in these years when many 
passengers are not accustomed to air 
travel. The small risk from fire weighs 
less heavily. Thus the official attitude 
is much the same as that of many rail- 
roads in regard to smoking in din- 
ing cars. 

It is significant that National Air 
Transport, operating Fords between 
New York, Chicago and Dallas recently 
revoked its rule prohibiting smoking in 
deference to what appeared to be the 
prevailing opinion among its patrons. 
A substantial percentage of passengers 
have been requesting the smoking 
privilege and the expressions of ap- 
proval greeting the change indicate that 
new arrangement may be considered an- 
other concession for the comfort of the 
greatest number. 

Pan American operates 
a flying boat base 

C AREFUL attention has been paid 
to passenger comfort in the ter- 
minal building now serving Pan Ameri- 
can Airways at its new flying boat 
base at Dinner Key, Miami. Verranda 
space on both floors provides com- 
fortable lounging accommodations for 
those awaiting planes. The planes are 
boarded from the float at the end of the 

The planes are boarded by both crew 
and passengers in accordance with bell 
signals controlled by the port manager 
from his office. This method is very 
successful ; it systematizes the departure 
routine, carries out the general impres- 
sion of efficient organization, and leaves 
no doubt in the minds of the passengers, 
particularly those unaccustomed to air 
travel, as to the proper time to appear 
at the passenger gate. The crew goes 
aboard at the first signal, the passengers 
are admitted at the second. 
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Till*: BUY 


R S ’ LOG BOOK 


Aircraft thermometer 


The Lewis Engineering Company of 
Naugatuck, Conn., has recently put on 
the market a thermocouple-type thermo- 
meter for aircraft engine use together 
with a selector switch to permit read- 
ings of temperature from a number of 
points about the engine, using one in- 
dicator. Any number of thermocouples 
up to 18 may be handled by the switch. 
Both instrument and switch are mounted 
in standard Army- 
Navy cases for in- 
mounting. Thermo- 
couples of both the 
washer and the stud 
types are available. 



The indicator weighs 1 lb. 3 oz., the 
selector switch 1 lb. 4 oz., and each 
12-ft. thermocouple weighs 12 oz. — 
Aviation, March, 1932. 


Landing light 

The General Electric Company of 
Schenectady, N. Y., is marketing a type 
of landing light for aircraft which is 
installed wholly within the leading edge 
of the wing, thus offering no additional 
drag, or disturbing its aerodynamic 
characteristics. All moving parts are 
fully enclosed, and the light beams may 
be directed independently as desired in 
flight. The ordinary installation includes 
a 12-volt, 420-watt lamp, which gives a 
beam of approximately 600,000 cp. — 
Aviation, March, 1932. 


Quick detachable skiis 

The Federal Aircraft Works of Min- 
neapolis, Minn., manufacturers of skiis 
for aircraft, have announced a new type 
of ski gear which has recently been 



developed in conjunction with North- 
west Airways, Inc. The new equip- 
ment is designed for operation where 
wheels and skiis must be used inter- 
changeably, and where quick changes 
must be made. Ordinarily, the landing 
wheels must be removed for attaching 
skiis, but with this equipment, the skiis 
enclose the wheel in a metal bucket. 
When desired the plane can be run onto 
the skiis, and the wheels rigidly attached 
to the bucket without removing them 
from the axles. The change back to 
wheel gear is equally simple, and may 
be accomplished in a short time. — 
Aviation, March, 1932. 


Flexible hose 

Seamless, flexible, metallic tubing of 
a new type has recently been placed on 
the market by the Bendix Aviation Cor- 
poration, for use in making fluid con- 
nections between any moving parts. 
Due to its seamless construction and 
the fact that fittings are welded or 
brazed onto the tube end, the possibility 
of leakage has been materially reduced. 
Protective casings of various types can 
be supplied to cover the flexible tubing 
to protect it against mechanical damage. 
Internal diameters of A, }, 4, i, i and 
1 in. are available. — Aviation, March, 
1932. 


Pilot’s icatch 

An airplane pilot’s watch is continu- 
ally exposed to drastic temperature 
changes, magnetic fields, and changing 
moisture conditions, all of which affect 
its accuracy. The “992” Elinvar watch 


manufactured by the Hamilton Watch 
Company of Lancaster, Pa., has been 
designed to resist such unfavorable 
conditions. 

The hair spring is made of Elinvar, a 
new rustless, alloy steel of invariable 
elasticity, which eliminates any effects- 
of changes in temperature. It is avail- 
able in the No. 16 size pocket stvle. — 
Aviation, March, 1932. 


Oil reclaimer 

A lubricating oil reclaiming plant 
evolved by the Research Department of 
the General Electric Company, is being 
built by the Hilliard Corporation of 
Elmira, N. Y. Three sizes are available 
with capacities of 8, 20, and 50 gal. of 
oil per day. The units are self-con- 
tained and are designed to put used oil 
through two distinct processes, the first 
stage being clarification by chemical re- 
action and settling, and the second recti- 
fication by the application of heat at 
relatively low temperatures. In opera- 
tion the machine is fully automatic and 
can be handled by ordinary labor. — 
Aviation, March, 1932. 


Catalogs 


Bastian-Blcssing Company — A pocket 
size booklet describing Rego acetylene 
welding and cutting equipment, has re- 
cently been published by the Bastian- 
Blessing Company of 240 East Ontario 
St., Chicago. It lists all types of welding 
and cutting torches, regulators, gas 
economizers, acetylene generators, and 
their various accessories. 

T orchweld Equipment Company. A new- 
booklet describing Torchweld welding 
and cutting equipment has been received 
from Torchweld Equipment Company, 
24 North Carpenter St., Chicago, 111- 
The bulletin is designated as "The Blue 
and Gold Catalog No. 31,” and is avail- 
able on request. 

Hall-Altiminum Aircraft Corporation. 
A bulletin covering standardized aircraft 
sections and parts made from high 
strength aluminum alloy, has recently- 
been issued by the Aluminum Company 
of American, sales agent for the Hall- 
Aluminum Aircraft Corporation of 
Buffalo, N. Y. The sections include 
various sizes of flanged tubing, bulb- 
angles, pressed collars, and U sections- 
of various forms. Extensive tables giv- 
ing the section properties of the fore- 
going are also included. 
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PR0VI0E 


LUBRICATION 



NOW— Timken Bearings 
for Rocker Arms 


Here is a rocker arm bearing that will give you the 
longer bearing life and more dependable rocker 
arm performance you have been wishing for. 

Over 1,000 hours of service have been obtained 
from Timken Rocker Arm Bearings — and they are 
still going strong. What the ultimate life of the 
Timken Rocker Arm Bearing may be only time 
can tell. 

LONGER LIFE. The tendency to “brinnell”, or 
groove, under operating loads is one of the chief 
reasons for the comparatively short life of other 
types of anti-friction bearings in rocker arms. 
Timken Bearings have long life due to the line 
contact of the rolls, Timken tapered construction 
and Timken-made steel. 

POSITIVE LUBRICATION. The design of the 
Timken Rocker Arm Bearing assures an adequate 
supply of lubricant under all conditions. A high 
level of lubricant is maintained in the load zone 
where it is most needed. Tight closures keep the 
grease in and the dirt out. 


A UNIT BEARING— COMPLETELY SELF- 
CONTAINED. The Timken Rocker Arm Bear- 
ing is truly and completely self-contained. The 
double row of rolls, inner and outer races and clos- 
ures are assembled to form a compact unit. It is 
easy to install and can be removed for inspection, 
or replaced when necessary, in much less time than 
is required for other types. 

PERMANENT ROCKER ARM ALIGNMENT 
ASSURED. The ability of the Timken Bearing 
to carry thrust as well as radial loads, combined 
with the line contact of the rolls, overcomes the 
tendency of the push rod action to produce lateral 
wear and looseness. Thus accurate rocker arm 
operation is maintained throughout the life of 
the bearing. 

The Timken Rocker Arm Bearing has already been 
adopted by one prominent aircraft engine manu- 
facturer. Others are considering its adoption. 

It will pay you to specify Timken-equipped rocker 
arms when buying new aircraft engines. The 
Timken Roller Bearing Company, Canton, Ohio. 



Tapered 

Roller 
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TEXACO AVIATION GASOLINE 
TEXACO AEROD1ESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 


FOR RUNWAYS, HANGAR FLOORS AND APRONS, 


THE TEXAS COMPANY, 135 E. 


, NEW YORK CITY 
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American Airways 

U SES AIR WHEELS on Mail and 
Passenger Ships 



Here are four different types of 
ships equipped with Airwheels, and 
there are many more with this same 
equipment in the great fleet of 
American Airways, with its scheduled 
flights of 28,826 miles per day. 

With these great, yielding rolling 
cushions on their landing gear, 
planes have a new independence 
over ground conditions, because 
they can land safely in mud, sand 
and soft terrain where any other 
type of equipment would make 
landings hazardous. 

More than this, they reduce main- 
tenance costs, protect planes front 
many repair charges, such as dam- 
age due to ground loops, and give 
passengers a new feeling of com- 
fort and security in landing and 
taxiing. 

Only Goodyear builds Airwheels. 
Only Goodyear can give you Air- 
wheel safely. For full data and en- 
gineering recommendations, write 
or wire Goodyear, Akron, Ohio, or 
Los Angeles, California. 



EVERYTHING IN RUBBER FOR THE AIRPLANE 
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S ince September 
1930 The Luding- 
ton Lines’ every 
hour on the hour New York, Phila- 
delphia and Washington service has 
become the accepted mode of travel 
by business executives and men of 
affairs. In serving so successfully 
this distinguished patronage, the 
prestige and popularity of The Lud- 
ington Lines indicate an enviable 
mastery of air transportation. This 
growing popularity, expressed by a 
steadily increasing volume of traffic, 
has necessitated additional equip- 
ment » » » Guided by the knowledge 
and experience resulting from the 
record of 2,080,634 miles flown, and 
87,520 passengers carried 
inception, and by the intimate undi 


standing of those comforts and 
veniences most appreciated by air 
travelers, as well as the necessity for 
greater speed and the rigid economy 
of maintenance required to facilitate 
profitable transport operation . . . 
The Ludington Airlines, Inc. — with 
the equipment of the world’s markets 
available — chose The Fleetster. 


THE 


FLEETSTER 


CONSOLIDATED AIRCRAFT CORPORATION • BUFFALO ■ N- Y- 




Stana.vo- fueled planes of 
Inter-Island Airways link 
all Hawaii with a regular 
monthly flying schedule 
of 23,000 miles. 

The unique, well-established and efficient 
service of Inter-Island Airways is no less 
popular among the people of Hawaii than 
among tourists. Organized but two years ago, 
its four amphibions and one single-motored 


cabin monoplane have carried over 25,000 
passengers 600.000 miles. Its schedules 
have been maintained with practically one 
hundred per cent regularity. 

Like many other lines in the Americas. 
Europe, and elsewhere, Inter-Island Airways 
finds Stanavo Aviation Gasoline best suited 
to its requirements, and uses it exclusively. 


| STANAVO 

P^Faviation gasoline 


t AND ENGINE OIL 


STANAVO SPECIFICATION BOARD. 


Slan.lar.1 Oil Com| 
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with an ear to the ground! 


Exide Aircraft Batteries keep watch 
over radio . . . make messages certain 


W HEN "soup” swallows up the 
sun— blols out beacon lights— 
that's when radio and position (navi- 
gation) lights must be shipshape. 

Exide Aircraft Batteries protect 
these vital parts . . . give reliable cur- 
rent at all times. 

What’s more, they’re built to fly. 
Ask your pilot friends. They’ll tell you 
that Exides are light and compact, 
that the electrolyte will not spill, that 
they are safe and reliable — that 
Exide Aircraft Batteries last longer. 


We’ll be glad to tell you more about 
the many types of Exide Aircraft 
Batteries. J ust drop us a note today. 


SEND IT VIA AIR MAIL 


During the entire U years in which 
the air mail services have been in op- 
eration, less than .0005 of 1 per cent 
of mail has been destroyed. 



Exx6e 

AIRCRAFT 

BATTERIES 



Contractors to 
the U. S. Army and Navy 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WORLD'S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 
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SPEEDY 

Ground Work 


MODERN planes provide speedy transportation. And modern 
tractors — “Caterpillar” Tractors — put speed and orderliness 
into the ground work. The picture below was taken at Candler 
Field, Atlanta, Georgia — a similar one could have been taken 
at scores of other airports, large or small. With a “Caterpillar" 
on the job, outgoing ships are smartly, easily swung into posi- 
tion on the runway — incoming ones are promptly trundled 
into the hangars. Pilots and public alike appreciate the power 
facilities and efficiency of airports “Caterpillar”-equipped. 


Caterpillar Tractor Co., Peoria, 111., U.S.A. 
Track-type Tractors Road Machinery 
Combines 

(There’s a "Caterpillar" Dealer Near You) 


Oil Failure Destroys Motors 

Cuts Power »» Causes frequent costly overhauls 



Tough-Film Pennzoil cuts repairs — 
Costs less per hour of flying time 

O IL FAILURE starts when heat thins 
out poor oil. It leaves moving parts 
unprotected. It damages every wearing 
surface — cuts down r. p. m. — wastes power 
and causes frequent overhauls. 

Because Tough-Film Pennzoil is double- 
refined, it flows freely, yet maintains a safe, 
tough film at any engine temperature. It 
penetrates easily into close-fitted bearings, 
gives protection that increases the period 

between fillings, at lower cost per hour. 



‘tUssisssssk*—""" 


RADIO: 
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WRIGHT 

. . . .ENGINE 






WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A DIVISION OP CORTISS- WRIGHT CORPORATION 


PERFORMANCE at 
50 ° Uixnv ZERO 

P ACIFIC INTERNATIONAL AIRWAYS OF ALASKA 
operate a mail route between Nenana and Unalakleet, 
via the Yukon River. Wright-powered planes are flown 
daily, over this route, in temperatures ranging from 40° 
to 60° below zero — but let Pilot Cape tell the story. 

"... You may be interested to know how well Wright 
Motors are operating in temperatures far below zero. Just 
for proof I am listing below the prevailing temperatures 
along my route on January 7, 1932. I have checked the 
stops I make daily, and have never been held up a single 
day on account of cold weather. 

"I am flying a 400 mile mail route, making seven landings 
and take-offs daily, and I want you to know that the old 
Wright Whirlwind 300 has never yet failed to answer the 
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Three Squadrons of Diving Bombers 


Now Being Built 


for U. S. Navy 



New type plane, developed by Martin, 
heralds a new era in 
aerial tactics 

S EVERAL attempts had been made. But no plane ever 
built before could withstand the terrific strain im- 
posed upon the Martin Diving Bomber in its initial 
test flights. Diving vertically from a height of 12,000 
feet with a 1,000 pound bomb slung beneath the fuse- 
lage. Attaining a speed of more than four miles per 
minute. Pulling out sharply from the dive with the bomb 
still in place. Repeating this feat over and over again. 

That was months ago. Then came a year of rigor- 
ous tests in service. Then official approval. Now one 
squadron of Diving Bombers is being delivered to the 
United States Navy and two more squadrons are under 

Why did Martin succeed where others had failed? 
Because Martin leaves nothing to chance. A series of 
brutal tests — surpassing anything ever heard of before 
— had proved the dependability of every detail before 
the Diving Bomber took to the air. Nowhere else in 
the industry can aircraft of equal quality be produced 
in quantity at lower cost. 



Typical of the care which produced the Diving Bomber, a com- 
plete reinforced shell-type fuselage was built and tested to de- 
struction. The first scientific test of a full-sized metal-shell body 


~1 jf i T* T "IV T - _ Glenn L. Martin Company 

MAK 1 1 JN ^ . Bandore -MarylanU 
Dependable Aircraft °Since 1909 AI RC R. A.FT 
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Boeing 

training is built on 
flying 37 million 
miles with the 
Air Mail 


T he equivalent of 1480 around- thc-world 
flights, all on its own affiliated air lines, in 
addition to one million miles of student instruction 
flying, is an incalculable advantage to be brought 
you by your flying school. 

It means that your training, from the ground up, 
will be built on faett. 

Boeing School of Aeronautics has a larger regular 
enrollment than any other recognized school. Its 
fleet of eight training planes includes the famous 
Boeing 40-C2, the eight-place Hamilton all-metal 
cabin monoplane, Stinson Junior cabin monoplane, 
the Boeing 8 1 trainer, the new Stcarman trainer, 
and the famous Boeing 203 trainer — powered with 


motors ranging from 165 H. P. to 425 H. P. It 
comprises the most modern laboratories, class-rooms 
and shops ever grouped in one school. Located in 
California, on the famous Oakland Municipal Air- 
port, it has the advantage of all-year flying weather. 

The Boeing School is definitely built to meet 
the future of aviation, backed by the manufacturing 
and transport organization with the world’s largest 
stake in that future. From the start, it will pay you 
to turn this standing to your own advantage, 

A bulletin of courses, costs and facilities will be 
mailed you upon request. Compare our courses with 
those offered elsewhere before choosing your school. 


3f\’xt regular enrollment , April 1 93 2 

BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 


BOEING SCHOOL OF AERONAUTICS 
in B-3, Airport, Oakland, California 

□ Private Pilot o Boeing Master 

□ Limited Commercial Pilot □ Boeing Master 

O Transport Pilot □ Special Master 
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The first 

BOEING flying - hoat 

outlasted seven engines* 


After nine years of air mail service between Seattle and 
Victoria — 1919 to 1928 — totaling more than 500,000 
miles, this staunch ancestor of later commercial models 
was still in air-wortliy condition — another instance of 
Boeing construction years ahead of its time. . . . Boeing 
Airplane Company, Seattle, Subsidiary United Aircraft 
& Transport Corporation. 



*BOEING 

has always built 
tomorrows airplanes 


TODAY 
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LOW COST 


LOOK TO ELECTRIC INSTRUMENTS for PERFORMANCE at 



The G-E Engine-Temperature 
Indicator and 9-Cylinder 
Selector Switch 

The cylinder temperature of an air-cooled engine is not the 
temperature of the lubricating oil. Unlike the conditions in 
a liquid-cooled engine, heating or cooling may take place at 
a high rate without a corresponding response of oil-tempera- 
ture instruments. Therefore, the G-E engine-temperature 
indicator has an important function, for it measures accurate- 
ly and instantaneously the temperature of any “hot spot” 
such as a cylinder wall or head. It consists of an indicating 
instrument connected by small twin-conductor leads to a 
thermocouple washer used as a spark-plug gasket. This in- 
strument is accurate and reliable; it automatically cor- 
rects for changes in air temperature, so that you can 
be certain of correct readings regardless of altitude or the 
temperature of the surrounding air. It requires no battery 
and is not connected to the ignition system. Ask for Bul- 
letin GEA-1187C. Address General Electric Company. 
Schenectady, New York 


Here are the G-E engine- 
temperature indicator and 
selector switch. By means 
of the latter, the pilot can 
read individual cylinder 
temperatures on the dial of 
the indicator. 


GENERAL 



ELECTRIC 


V - AERO NAUTIC EQ UI PM E NT 
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A ship that has proved itself 


THE TAyLOR "CUB" has proved its woJth 
1 in student instruction and private flying and 
fills an obvious need in Aviation. The low price 
of $1325 opens an enormous market heretofore 
untouched. It is the most outstanding value ever 
offered — a real airplane with full size, comfort- 
able, draft-proof cockpit, low pressure tires and 
standard instruments, built for strength and per- 
formance, perfectly stable in every maneuver and 
an honest landing speed of 26 miles an hour. 
For these reasons, the TAYLOR "CUB" stands 
alone in a class which it has made for itself. A 
full quality airplane for less than $1500 — 
much less. It is the common sense plane for flying 
school, flying club, and pleasure flyer alike. 
Dealers and distributors, don't pass this oppor- 
tunity by. It is your chance to show a big profit 
for 1932. Some valuable territory still open. 
Write or wire at once. Let us help you get under 
way before the Detroit Show and make the most 
of 1932. 



• Excellent Vision 

• Easily Accessible 

• Convenient 

• Comfortable 

• A. T. C. No. 455 


$ 1325 


FLYAWAY FIELD 


with Continental A-40 Engine 


fly Taylormade airplanes 


TAYLO R 

AIRCRAFT COMPANY 

Bradford, Pennsylvania 
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Do a little 

"GROUND FLYING” 



GULF REFINING COMPANY 
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ANOTHER FAMOUS PILOT 

selects the BIRD 



WESTERN 

I.NION 




BIRD AIRCRAFT CORPORATION, Glendale, L. I., New York 
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110 pi anes 

34 ground 
stations . . . 


equipped with 

Western Electric Radio Telephone 


by AMERICAN AIRWAYS 4 


Flying over 875,000 miles a month, serv- 
ing 60 cities from coast to coast and from 
Canada to the Gulf, American Ainvays has 
built up a fine record for dependability. 

And Western Electric Radio Telephone — by keeping 
pilots constantly in touch with dispatchers — has helped 
to make this record possible. 

Along the9,387 miles of airways over which American 
operates, 34 ground stations have been equipped with 
Western Eleetric Radio Telephone apparatus for guid- 
ing and instructing pilots en route. And 110 planes are 


Western Electric equipped — 63 for two- 
way Radio Telephone communication, 47 
for receiving radio beacon signals and De- 
parUnent of Commerce weather broadcasts. 

There’s Western Electric Radio equipment designed 
for small planes, too — 
light, compact and easily 
installed. For details, write 
to Western Electric Com- 
pany, Department 270A, 

195 Rroadway, New York. 




Western Electric 

Aviation Communication Systems 
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VALVES 

MILES UP 



This advertisement is one of a series 
recalling historic airplane flights in 
which Thompson Valves were used. 



TO BREAK THE WORLD’S ALTITUDE RECORD 



89 degrees below zero in June! Even the most imaginative 
arctic explorer could not match a story like that. Yet a ther- 
mometer on the wing of his Wright Apache recorded this 
temperature on June 4th, 1930, when Lieutenant Soucek, 
indomitable Navy flyer, set the present world’s altitude record 
for land planes — at 43,166 feet! 

Two hours in the air climbing steadily . . . Lieut. Soucek 

forced his Pratt & Whitney Wasp-powered biplane higher and 
higher . . . till beyond 42,000 feet his propeller began to fan 
the thinning air without taking hold. Wearing a self-developed 
breathing apparatus and electrically heated goggles, Soucek 
went upward doggedly to the new record — and even in the 
engine-warmed cockpit of the plane his thermometer was reg- 
istering 38 degrees below zero ! 

But the 9-cylinder “Wasp” performed faultlessly, adding 
again to its long list of achievements. And in that engine, at 
the heart of its smoothly reliable performance, were valves 
supplied by Thompson Products, Inc. 

THOMPSON PRODUCTS, INCORPORATED 

General Offices: Cleveland, Ohio, U. S. A. 

Factories: CLEVELAND and DETROIT 

Tompson Wves 
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Plane Controls 

...all Ball Bearing 


100 Fafnirs on new Consolidated Trainer 
for smoother operation and lower maintenance 


C ONTROL system, landing gear, 
axle ends, brake controls, sta- 
bilizer adjustments and a majority 
of the other moving parts of the 
new Consolidated Trainer developed 
for the U. S. Army Air Corps func- 



tion friction-free and service-free 
on 100 Fafnir Aircraft Bearings. 
This wide-spread use of ball bear- 
ings on a plane of this type demon- 
strates the fact that the advantages 
of smooth and dependable opera- 
tion, elimination of costly servicing, 
and saving of weight and space 
made possible with Fafnirs, need not 
be confined to costly ships. 

The wide range of types and sizes 
of Fafnir Aircraft Bearings, in- 
cluding seal and cartridge designs, 
assures the choice of the correct 

— — 


bearing for every airplane service. 
Whether for engines or control sys- 
tems there is a Fafnir Bearing pos- 
sessing the proper characteristics. 
Plane builders are finding, as Con- 
solidated has found, that with ball 
bearing applications "functioning is 
greatly improved” and "maintenance 
troubles eliminated." 

Fafnir Aircraft Data Sheets contain 
valuable and practical information 
concerning load ratings, dimensions. 


THE FAFNIR BEARING COMPANY, 
NEW BRITAIN, CONN. 



FAFNIR BALL BEARINGS 
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WITH NEW ANNOUNCEMENTS 
ABOUT BELLANCA PLANES 


B ELLANCA leadership once more will be asserted at the 
National Aircraft Show in Detroit. Sales gains and popularity 
will not be the only basis of this claim. Bellanca performance 
records will again confirm the superiority of Bellanca planes. The 
new announcements to be made at Detroit by this company will 
also provide renewed evidence that Bellanca design keeps always 
to the forefront, always a step in advance of the needs of air 
transportation. 

If you are considering the purchase of new equipment and com- 
paring values now on the market, it will pay you to wait until 
you see the 1932 Bellanca exhibit at Detroit, unless you prefer 
to view these models under construction at the Bellanca factory. 
New Castle, Delaware, before March 28th, making the trip as the 
company's guest in one of its demonstration planes. 

BELLANCA AIRCRAFT CORPORATION 

New Castle, Delaware Chrysler Building, New York 

Bellanca Aircraft of Canada, Ltd., Montreal 

BELLANCA 


ONLY BELLANCA CAN BUILD 
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Sizing up 

this industry of ours 

T HIS year the National Aircraft Show at Detroit, April 
2-10, and the Annual Show Number of AVIATION 
will for most interested people definitely indicate the place 
occupied by the airplane in the American economic scheme. 

The business man, the investor, the potential user will, at 
Show time, critically size up the present-day industry, its 
products, its leadership and prospects. 

For those who attend, the April issue of AVIATION will 
provide a guide to their general interests and contacts at the 
Show. It will contain a list of exhibitors, forecast of exhibits, 
program of meetings and other useful information. In addi- 
tion it will present a consensus of opinion of current prob- 
lems by outstanding executives of the industry. The adver- 
tising pages will reflect the confidence of prominent manu- 
facturers who serve the industry. 

To the thousands who are unable to go to Detroit, the Show 
Number will be equally interesting. More than twenty 
thousand copies will be printed for subscribers and news- 
stand buyers. 

Advertising forms will dose March 18; three days earlier 
for color. 


Annual Show Number^ April 

Aviation 
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FIFTY YEARS 


IN THE FRONT RANK OF PROGRESS 


In dim geologic ages, Nature created beneath 
an exclusive area in northwestern Pennsyl- 
vania her supreme achievement in petroleum 

lubricating qualities and now known as the 
"Bradford” Grade. Fifty years ago, Kendall Oil was first 
refined from this famous crude. Throughout the fifty 
years since, it has been derived from no other source. 

In perfection, Kendall refining processes have been in 
keeping with the fine quality of the crude. No acids or 
harmful chemicals endanger the final goodness of the oil. 
No expense or effort is spared to make each drop of oil 
pure, uniform, capable of unusual service. 

During this eventful half century, which has seen the 
development of high-speed industrial machinery, the 
automobile and the airplane, Kendall Oil has kept pace 
with the need for friction-resisting, enduring, efficient 



on. Aviation, like other industries, has 
learned the net worth of Kendall. It has ex- 
perienced Kendall's abundant fulfillment of 


On its Golden Anniversary, Kendall ex- 
tends its appreciative thanks to those progressive men and 
women in aviation, whose confidence and support have led 

Kendall Oil is sold at leading airports throughout 
the nation. Write for the list of these together with com- 
plete details of Kendall quality. Address, Kendall Refining 
Company, Bradford, Pennsylvania. 



I 


KENDALL OIL; 


Use the Air Mail! 


II 
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Do you know that . . . 

each month our subscription depart- 
ment receives more than 150 requests 
for “Back” issues of AVIATION? 

♦ ♦ ♦ 

If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 
stand readers will “miss” an issue. 

❖ * ❖ 

But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 
valued use of. 

Insure your receiving 
AVIATION regularly by filling in the 
coupon below, today .... 


AVIATION 
330 W. 42d St. 
New York City 


Here is ray c 
full year. 



City and State . . . 
Nature of Activity 


AVIATION 



long-wearing 

Nickel Cast Ikon Cylinders 

give dependability to 
airplane engines 


* It’s no easy task to produce satisfactory cylinders for a 
ooled airplane engines. The light fins cast integral as well 
mst he strong and dense, without a: 
‘come brittle. Machinability and v 
;hly important requirements. • 
rn Nickel alloy that is n 
bout a dozen important A 
plane engines . . . provides such essential chars 
uniform hardness, high wear-resistance and good n 
ity. The possibility of warpage is eliminated . . . engine per- 
formance is improved. • By using Nickel Cast Iron in place 
of forged cylinders in 8-cylinder engines, one manufacturer 
reports that he has saved approximately 80% in the cost 
of the finished cylinders, 
while the total engine 
weight has been increased 
only 5%. 



Cast Iron . . . the modi 
cylinder material in a 



mporlunt airplane 
te buihlern asint / 






. INC., 67 WALL STREET, NEW VOIIK, N. Y. 
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PRECISION 

PARTS 



GOVRO 

NELSON 

COMPANY 

n3IANT0mETTE»DETR0IT 



Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 



WM. D. GIBSON CO. 

1800 Gybourn Avenue • • • CHICAGO, ELL. 

Send for our Catalogue 



The lowest priced A.T.C. ship in America. 

Holder World's Altitude Record (or light planes 
Winner in its class at last 6 National Air Races. 

Only Home Assembly Plan eligible for Federal License. 
Unusual easy payment plan on Home Kits and "Flyaways" 
A really new plan for Distributors and Dealers. 

Here are six points — separately they 
are important — together they are so 

Write today for full information stating 
whether you are interested as a private 


Heath Aircraft Corp. 

Dept. A-23 Niles, Mich. 
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Night traffic chooses 
WELL-LIGHTED airports . . . 


AIR transport lines select for their stopping points and 
terminals only those airports adequately equipped to 
take care of traffic twenty-four hours a day. 


THE COMPLETE LINE OF 
WESTINGHOUSE AIRPORT 
LIGHTING EQUIPMENT 
INCLUDES: 


And they demand more than just an illuminated field to take 
care of night traffic — they demand airports whose lighting 
meets the most rigid requirements. 

Whether a field is properly illuminated or not can be deter- 
mined in a number of ways, but the most important is the 
opinion of the pilots who use it. 

To meet every requirement of twenty-four-hour service and 
to give your airport the highest standing among pilots, install 
a flexible system of Westinghouse lighting — a system you can 
progressively and economically expand for future growth. 

Westinghouse ® 

Quality workmanship guarantees every Westinghouse product 


Ceiling Height 


2. Airways Course Light 

3. Landing Field Floodlight on 
Hollowspun Standard 



7. Illuminated Wind Tee 

8. Wind Cone Assembly 

9. Ceiling Projector 

10. Obstacle Light 

11. 200 M/M Fresnel Hangar 
Floodlight 

12. Locking Type Marker Light 


Flush Type Markei 

Light and Disconnec 
Landing Field Flot 
on Hollowspun St: 


r Light 
Marker 

odlights 

andards 
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, April 2nd to 10th ii 


rantinental Fn nines 





.there 


was 

Nothing 

to keep 
them OUT! 
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TO SUIT "ALL THREE" 



PILGRIM 100-A 



Our wide experience in the 


field of AUTOMOTIVE 
ENGINES makes us a 
most practical source for 


AIRPLANE 

SPRINGS 

on a production or 
experimental basis 



barnIs-gibson-raymondhng 


lO-Place Transport Airplane 

• To Passengers it means .. comfort- luxury- quiet - 

speed - safety 

• To Pilots it means . . good flying characteristics - 

excellent vision 

• To Operators it means . . economy - PROFIT 

Here’s a plane that makes air- wary passengers 
"repeat" ... a plane that makes money for YOU in 

bination of all three. 

The Pilgrim embodies every device for passenger 
comfort and safety;* yet its load capacity is surpris- 
ingly large in proportion to operating costs. 

In daily service on the Chicago-St. Louis, Chicago- 
Cincinnati, Cleveland-Louisville, and Dallas-Browns- 
ville routes, the new Pilgrim has been proved the 
most economical plane yet introduced for transport 



YOU KNOW HOW 
TO BUILD AIRPLANES 


AMERICAN AIRPLANE 6* 
ENGINE CORPORATION 

FARMINGDALE, L I., N. Y. 


Manufacturers of PILGRIM Airplanes and RANGER Engines 



WE KNOW HOW TO 
MAKE AIRPLANE TUBING 
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THE 

WORLD’S 

FAIR 



OF AVIATION 

193 2 

NATIONAL 

AIRCRAFT 

SHOW 

DETROIT 
APRIL 2nd to 10th INCLUSIVE 


It mile international trip with five take-offs and 
five landings— Ford Airport— Wayne Airport— Grosse 
lie (Navy Base)— Walker Airport (Canada) and 
Detroit City Airport. 


See the latest and greatest developments in the 

progress of commercial and private aviation 

exhibits by the greatest companies and names in 
the aircraft industry. 


The United States leads the world in aircraft develop- 
ment— The National Aircraft Show at Detroit leads 
the world in exhibition. It is the largest, most impor- 
tant aircraft show of the year. 


AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

10 East 40th Street, New York City 


For space applications and information addr 

RAY COOPER — Show Manager 

320 W. Lafayette Boulevard, Detroit, Michiga 


- FLEETWJNGS 


SPECIALISTS IN 

SPOT WELDING 

STAINLESS STEEL 





FLEETWINGS, INC. 

ROOSEVELT FIELD 
CARDEN CITY, NEW YORK 




DEPENDABILITY 

you want... 

... to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements one or a million? 

The Wallace Barnes Co. 

BRISTOL, CONN., U. S. A. 
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Use Roosevelt Field 

AMERICA’S PREMIER AIRPORT 

The Center of Commercial Aviation in the East 

★ The Most Logical and Ideal Location ★ 
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ROOSEVELT FIELD, INC. 



Searchlight Section 
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$25.00 AIRPLANE 
CHAIRS 
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Aircraft Service Directory 

Flightex A Covers 

to lit or vour money back. Sold 

Manufactured since 1926. Made 
of fresh cloth. We also sell dope, 

Write for price Hit. 

SWEEBROCK AVIATION 
CO., INC. 


WHY PAY MORE 

AIR TRANSPORT K.OtTP'IKNT. INC 

The Plywood that is Stronger than Steel 

i5TS 

PROFESSIONAL 

SERVICES 

Semi liVriieor'SaU Sh^'.Ad To'm'rm»tlo„ 


c REPLACEMENT PARTS 

^ O for 

5 | J-5— J-6 

■O g K1NNER & WARNER 

STAINLESS STEEL 
TIPPED PROPELLERS 

FLOTTOKP PROPKLLF.lt CO. 

Patent Your Ideas^ik 

(nrrnflwt Phone LOngacrc 5-3088 

FREE t'onfldcnltnl Advice. 

Z. H. POLACHEK sEF' libss 

1234 BROADWAY, N. Y., at 31st St. 

Phenix Clear Nitrate Dopes 

PHKN1X .UKURAIT l’KOni't-rS CO. 

^ 0 ^ FTF '^ e 

l-r IT A All u rf 

PATENTS — TRADE MARKS 

IMMfefrlr.iif 

Lancaster, Allwine 8C Rommel 

Unite Id,. ... D C. 

1 1 AINlnlCa* 

TITANINE INC. UNION, N. J. 

Exclusive Advanced Features 

S7.S0 Set Air Transport Enulpment, Inc.. Garden City. N. Y. 

FOR ADVERTISING RATES 
in the 

AIRCRAFT SERVICE DIRECTORY 
Section of Aviation write to: 

RADIO CONSULTANT 
ENGINEERS 

BROWNING RADIO ENGINEERING CO. 

Where To Fly 

ALABAMA 

ijpbseesse? 

THE HEART » 
OF THE SOUTH • 

Write for catalog describing our com- 
plete Flying and Ground Courses, now 
available at surprisingly low rates. 

BIRMINGHAM FLYING 
SERVICE, Inc. 


DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


\1/ 


EARN BIG PAY IN AVIATION 

Half Million Dollar Ground School Prieota Airdroioo 

BEDFORD YMCA TRADE SCHOOL 

Dept. A-3, II IS Bedford Ave. . Brooklyn, N. Y. 

[Learn Aviation! 

EAGLE AIRWAYS 

llinekle.v, Illinois. 00 Miles West of Chicago 

The first step in learning to fly 
is to select the right school. Let 
the “Where To Fly” section of 

Jr 
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Searchlight 

Classified Advertising 


HUSINRSS OPRORTL'NITI F.S 
EDUCATIONAL 
MISCELLANEOUS 
PATENTS 

POSITIONS VACANT 
POSITIONS WA NTKO 

REPAIRING 

STORAGE 

wanted to' purchase 1,1 '' M 


Aircraft Service Dirkctor' 

Flottorp Propeller Co 
Phenix Aircraft Products ' 

Sweebroek Avtollnn Co Inc... 

Professional Sesi iocs 

S“i «■ A Rommel 

Where to Fi.v 


The Lycoming model R-680, popular 
nine-cylinder radial engine manufac- 
tured by the Lycoming Manufacturing 
Company, is Scintilla equipped. 

Like most other leading aircraft engine 
builders, Lycoming has learned to de- 
pend on Scintilla dependability. 



Front view Lycoming Model R - 680, 
equipped with one Scintilla dual type 
vertical magneto. 


SCINTILLA MAGNETO CO., INC. 

SIDNEY, N. Y. 
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MODEL "R" FEATURES 



Buyers Acclaim 

New Stinson Model "R" 


Critical Buyers, backing their judgment 
with orders for early delivery, acclaim the 
1 932 DeLuxe Model "R" Stinson Monoplane, 
powered by Lycoming, to be the best com- 
bination of stability, maneuverability and 
speed with luxurious interior spaciousness, 
exterior beauty and dependable economy 


so far produced in the four-passenger 
cabin class. . . . The evident quality and supe- 
rior performance of this new Stinson stamps 
it as the most outstanding dollar value 
ever produced at $5595 at the Factory. 
Inspect and fly it — THEN if this plane does 
not sell itself — you will not be asked to buy. 




THE STINSON MODEL "S" 


dealer sales of over 350 Slinson Models "SM-fl" and "S'* during 1931-1932. The Model "5" af lls ne> 
of $4595, and the Model *'R", new in design and performance, maintain Stinson’s leadership in 


STINSON AIRCRAFT CORPORATION, WAYNE, MICHIGAN 

Division Cord Corporation 



More Than Ever ' The Aircraft Standard of the World " 




Serves the following 
leading cities: 

New York - Philadelphia 
Harrisburg - Pittsburgh 

Dayton -- Fort Wayne 

Springfield, Mo. — Kansas 
City - Tulsa — Wichita 
Oklahoma City — Amarillo 
Albuquerque - Winslosv 

THE B. 



T. & W. A. — The Lindbergh Line — 
uses B.G. Mica Aviation Spark Plugs 


Passengers, mail and express handled 
by Transcontinental & Western Air — 
one of the world’s largest air trans- 
portation companies — must arrive on 

Speed and reliability are the services paid 
for. Mail and express cannot be delayed. 
Passengers must not be disappointed. 

The great air fleet of T. & W. A. is kept in 
perfect mechanical condition by regular 
daily inspections and servicing. Only the 
best equipment will satisfy this company’s 
rigid requirements. That equipment natur- 
ally’ includes B. G. Mica Aviation -Spark 
Plugs — regular and radio shielded — because 
they have proved their dependability under 
every flying condition. 



G. CORPORATION 


Contractors to the United States Army and Navy and Aircraft Engine Builders 

136 West 52nd Street, New York Cable Address: Golsteco, New York 



f 
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When the 


goes 


CORSAIR 

Abroad 


Long hours of rigorous flying in the far parts of 
five continents have made the Corsair truly a 
plane of the world. As seaplanes and landplanes 
Corsairs have inspired enthusiastic praise in 
half a dozen languages. Pilots and operating 
officers find in the Corsair the perfect combina- 
tion of structural stamina, exceptional per- 
formance and reliability that discounts poor 
landing fields or rough water, and forbidding 


mountains or desolate plains below. They have 
found the Corsair a truly all-purpose airplane — 
efficient for fighting, observation and bombing 
— the one plane which meets all their needs. 
Chance Vought Corporation, East Hartford, 
Connecticut. Division of United Aircraft & 
Transport Corporation. Sole Export Repre- 
sentative: United Aircraft Exports, Inc., 230 
Park Avenue, New York, U. S. A. 



